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SPECIAL EDITORIAL CORRESPONDENCE FROM 
COLUMBUS, OHIO. 
sondage 


CoLumBus, OHIO, March 14, 1893. 


Dear JOURNAL: We arrived here safely, after a very wearisome trip 
over the Pennsylvania Railroad, which huge corporation, in common 
with the other railroads of the country, has been badly handicapped 
by the acts of Nature in this most persistent and tedious of winters. 
All along the line one hears doleful tales about the bitterness of the 
frost, the avalanches of snow, the torrents of water, and so on, until 
one almost imagines that everyone is prepared for a speedy return to 
the glacial age. To-night, the falling snow and cold, biting winds put 
it almost out of reason that this is mid-March, and that to-morrow is to 
witness the opening session of the Ohio Gas Light Association. But as 
the calendar never lies, we must accept these things as they are, and 
try to take comfort from the knowledge that April’s tearful smiles will 
woo sky and earth to gentler moods, and prepare us for the sure return 
of straw hat and linen duster days. Mine host of the Chittenden admits 
that it was—is—a hard winter; but gleefully rubs his hands while 
smilingly remarking that his guests were comfortable enough when 
under the shelter of his roof. So far, the delegates have failed to 
develop, although Mr. Hayward, of your city, who is here, is confident 
that to-morrow will bring a different state of things. ++ 


CoLumBus, O10, March 15, 1893. 

The weather continues simply unbearable, but Mr. Hayward was all 
right in his prediction, for before the day’s sessions were adjourned, 
something like 80 had reported for duty. The visiting delegation was 
remarkable for one thing. in that we had an opportunity of comparing 
John Dell, double, with ‘‘ Danny” Russell, double ; that is, each was 
here a bachelor last spring, while it is different now, for each is here in 
93 no longer fancy free. The consensus of opinion is that both have 
benefitted by the change, and so are they rewarded. Fred. Persons, 
who is here, of course, is reckoned an old-time Benedict now, and his 
fidus achates, Brother Faben, of Toledo, stoutly maintains that as 
‘*Fred.” has mastered all the degrees of housekeeping, he should 
be looked upon as one of the old-timers. Among others here I note 
Mr. Wm. H. Hopper, Vice-President of the American Meter Com- 
pany, and Mr. M. 8. Greenough, of the Cleveland Company, whose 
careful management at that point has taken something, in fact, much, 
dut of the sting that 75 cent gas means. Secretary Butterworth came 
in for no small share of congratulation over the arrangements made by 
him for the meeting, which were everything that could be desired. 
President Welch proved himself to be a most capable presiding officer, 
and his aunual address created a very favorable impression. He dealt 
in a commonsense, well connected way with many topics of general 
interest to the profession, and it is to be hoped that due attention will 
be paid to a practical, working out of some of the suggestions advanced 
by him. The papers read provoked lively, entertaining and instructive 
discussions, that by Mr. 8S. F. Hayward, on ‘‘ The Present State of the 
Art of Purification in Closed Vessels,” proving to te one that held the 
interest of the Association. Mr. Hayward did not attempt to put to- 
gether any theories of his own respecting the possibilities of the ‘* Art” 





under discussion, but contented himself with a well-balanced statement 
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regarding that which had been done. During the day seven appli- 
cations for membership were favorably acted upon, which does not 
seem that the Ohio is inclined to stop in its onward march. And 
while I write I feel that I must add, for the edification of those 
conservative souls who refuse to permit their Superintendents to 
attend gatherings of this nature, to say nothing of those other 
conservatives who, while permitting their Superintendents to ‘‘lay 
off” the requisite days for attending the meetings, refuse to pay the nec- 
essary traveling expenses of such attendance, that every gas man who 
was in Columbus to day has picked up a sufficiency of useful informa- 
tion to more than repay ten times over the cost of time and travel ex- 
pended. The severe season has sharpened the wits of many who, con- 
fronted by odd happenings, have overcome the difficulties, and now 
they are, in meeting and out of it, recounting their trials and explaining 
how these were surmounted. The conservative proprietors ought to re- 
member that conservatism can be overdone to the point of attaining in- 
difference, and the latter means close approach to the realms of failure. 
However, those who are present have the satisfaction of knowing that 
their time is being well spent. Following the rule, no set dinner or out- 
ing time was arranged for. I shall send you something more to- 
morrow. *,* 
CoLumBus, OHI0, March 16, 1893. 

Better weather conditions prevailed to day, and bright sunshine and 
a crisp atmosphere combined to make life in Columbus enjoyable. An- 
other Eastern representative, in the presence of Mr. Sherman, reported 
for duty and the attendance in general was fully up to the good standard 
noted yesterday. Five additional names (making a total of 12 for the 
meeting) were added to the membership roll. The remaining papers, 
together with a well-filled question box, completed a very interesting 
technical session, and this brings me to the verdict that the meeting as 
a whole was an excellent one. The officers chosen were the following: 

President—Irvin Butterworth, Columbus, Ohio. 

Vice-President—J. W. R. Cline, Springfield, Ohio. 

Secretary—A. P. Lathrop, Columbus, Ohio. 

Members Executive Committee—Geo. W. McCook, Steubenville, 
Ohio, and H. L. Hurlburt, Oberlin, Ohio. 

The place for holding the next annual meeting was left at the discre- 
tion of the Executive Committee. The sentiment here at the failure 
of the gas industry to have separate representation at the World’s 
Fair seems to bear heavily in the direction of charging the Chicago 
Gas Companies with a large percentage of the blame; but all are 
agreed that the Fair proper, judging from the visible evidence now 
in hand in the shape of buildings, applications for space, etc., will be 
the most notable of such displays in the world’s history. ** 








Nortes.—In the case of the city against the Cincinnati Gas Light and 
Coke Company, under which complainant sought to prove that the Com- 
pany had for a series of years charged the city a higher price for gas 
supplied to the public lamps and buildings than it had the right to do 
under its charter, Judge Outcalt has handed down a decision sustaining 
the Company at all points. We presume that this decision (the outcome 
of litigation that has lasted for almost three years) will settle the case 
for all time. Section X. of Judge Outcalt’s decision (which is brimfu] 
of interest) is as follows: ‘‘The city adopting and consenting to a 
course of couduct, by the payment of bills for gas furnished to its pub- 
lic lamps continuously for a period of almost 25 years, cannot now be 
heard to complain of an interpretation which it has itself given to its 
contract by its uniform and continuous conduct in its performance, and 
which interpretation is in perfect accord with a fair and reasonable con- 
struction of the language of the contract itself.”——Messrs. Storms 
and Voorhis propose to reconstruct, in fact, to entirely rebuild, the 
works of the Nyack (N. Y.) Gas Light Company. The scheme also in- 
cludes the placing of about 5 miles of new mains. If a suitable site can 
be procured the works will be located on the line of the Hudson river. 
At the present time an oil gas, manufactured under the original Hanlon 
system, is supplied, the net charge per 1,000 cubic feet being $2.80,—— 
The Hon. Felix Campbell has been elected a Director in the Brooklyn 
{N. Y.) Gas Company. This is significant, in that it goes to show that 
the Addicks and Rogers interests are coming closer together.——Mr. W, 
S. Bowen, formerly Assistant Manager of the West Chester (Pa.) Gas 
Company, has accepted the position of- Superintendent to the Lebanon 
(Pa.) Gas Company. The executive management of the reorganized 
Jamaica (L. I.) Gas Light Company is as follows: President, Milton 
Knapp; Treasurer, Lewis Erwin ; Secretary, H. A. Caldwell; Manager, 
Joseph H. Baker.——After much dickering it is virtually settled that a 
consolidation of the gas and electric lighting interests of Georgetown, 
Col., will be perfected.——The Horton (Kas.) Gas and Improvement 
Company has been incorporated by Messrs. H. Monkhouse, W. H. Kem- 

r, F. C. Smith and George Hovey, of Horton, and J. E. Dolman, of 
Topeka. It is capitalized in $50,000. 








[A Paper read before the Society of Gas Lighting.] 
Notes on Naphthaline. 


em 
By Mr. A. H. STRECKER. 


In casting about for a proper topic to write a paper on, I hit at last 
upon a good, old stand-by ; and that is naphthaline. I suppose that, as 
far as the memory of the oldest gas man goes back, this has been a 
favorite subject for lamentations and complaints, treated on in papers 
and handbooks and gas journals, and of which it is hard to say some- 
thing that another man has not expressed before. Still, I will tackle the 
subject again. 

Our works used to be, in olden times, a first-class producer of naph- 
thaline. Not that the heats employed for the distillation of coal were 
particularly high, but there seemed to have been something in the gen- 
eral layout of the plant which appeared to invite the naphthaline to 
settle down and stop it up. After we commenced using naphtha in 
place of cannel coal, in the usual way, by retorting it, the trouble grad- 
ually died out, and we rarely heard of complaints of stoppages in ser- 
vice pipes or found any accumulations of naphthaline about the works. 
But of late, when we in turn abandoned the above-mentioned method 
of enriching our coal gas, and made a mixture of cval and water gas, 
the trouble recommenced. 

To sum up, our coal gas had been productive of naphthaline ; the oil 
gas, produced under comparatively low heats in retorts, had furnished 
a solvent for it. which the water gas, produced by an intermittent pro- 
cess, does not, but probably instead adds to the trouble. 

We were troubled a good deal during last September and October, 
and although we tried all ordinary ways of preventing the deposits, we 
were not entirely successful till the season changed. Since then I have 
feit renewed interest in the solution of the naphthaline question, and 
have looked out for anything that might help me to steer clear-of the 
evil in the future. Of late years we have not heard so much about it in 
this country. Present methods of producing gas have no doubt greatly 
diminished its pernicious activity. But on the other side, where coal 
gas is still made exclusively, and where petroleum and its products are 
hardly used at all for gas making, the naphthaline trouble is still ex- 
tensively felt, and receives a good deal of attention. 

Au article which recently appeared in the Journal fuer Gasbeleucht- 
ung, written by its editor, Dr. Bunte, and headed ‘‘ Benzole and Naph- 
thaline in Illuminating Gas,” I found highly interesting and instruc- 
tive. Of course, it treats of illuminating coal gas only. The Doctor 
classes the two hydrocarbons together, because on the formation of the 
cne seems to depend the production of the other. He claims that by 
the rising heat of the distillation of coal, benzole and its homologues 
(toluol, etc.) are broken up, either into their original components, C 
and H, or’by the formation of new compounds of greater resistance to 
heat, one of which is naphthaline. 

The idea that naphthaline is formed anywhere else but in the retorts 
is entirely repudiated. The idea had been advanced by some other gas 
experts that naphthaline is produced subsequent to distillation—for in- 
stance through abrupt cooling in the condensers, or by similar influ- 
ences during the travel of the gas through the works and mains. How- 
ever, at the present day this idea seems to have been entirely abandoned 
for the more reasonable theory that all of the naphthaline is produced 
during distillation, mostall of it is absorbed by the tar of which it forms 
a prominent constituent, and only a very small portion escapes with the 
gas. 

According to Doctor Bunte, 100 lbs. of good gas coal produce, when 
yielding, per pound, 4.95 cubic feet of gas of 0.440 density— 


17.04 lbs. of gas 5.00 lbs. of tar 11 lbs. of liquor 
containing containing 
1,261 1bs. =8,827 grains of 0.09 lbs. =630 grains 
gases of the benzole of benzole, etc. 
series (about } benzole 


and } toluol), Nearly 190 per ct. of 


also traces of naphthaline. naphthaline. 
In another table he gives— 
In the Gas. In the Tar. 
ee eee 95 per cent. 5 per cent. 
, RR oe. > Bees 
Naphthaline......... trace nearly 100 per cent. 


It would require about 45,000 grains of benzole vapor to saturate the 
495 cubic feet of gas, at 10° C., or 50° F., or about 5 times as much as 
they actually contain. And, owing to this fact, although the boiling 
point of benzole lays at 176° F., and that of toluol even higher, at 232° 
F., the gas may be cooled down a great deal, even below the freezing 
point, without dropping any appreciable amount of these vapors, 
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On the other hand, the gas contains so little of the naphthaline vapors 
that this constituent is hardly ever mentioned amongst the rest. The 
naphthaline, left to itself, is really a solid body, melts at 176°, and boils 
at 422°, When cooled down to 60°, the gas cannot carry more than 
one-half grain of it per cubic foot. This does not seem much, and yet, 
at a daily production of one million cubic feet of gas, it would amount 
to 71 lbs. of naphthaline, which, when under favoring circumstances 
precipitated in the apparatus or mains, can create a heap of trouble. 

It would seem that under ordinary circumstances and temperatures 
the naphthaline could not go forward in the gas at all, and it is often 
astonishing to notice how it manages to live through the cooling of the 
gas to a comparatively low degree ot heat, and is afterward precipitated 
under a temperature not lower, and perhaps not as low. Probably 
this phenomenon is due to the fact that the naphthaline is being carried 
forward by some other constituent of the gas which has a lower boiling 
point, and, therefore, more resistance to cold. Benzole, ammonia and 
aqueous vapor have been mentioned as such carriers of naphthaline. 
The first seems the most likely one, although it is not easy to see why 
the benzole should drop the naphthaline when it is itself not affected by 
ordinary low temperatures. —~ 

Some people have held that vapors of ammonia act as carriers, and 
that only such gases which haye been entirely or nearly entirely freed 
from the former will show deposits of the latter. Others have in rebut- 
tal quoted cases where there was plenty of ammonia in the gas and de- 
posits of naphthaline of frequent occurrence. It may be that the vapor 
of water, always present in the gas, helps to carry the naphthaline 
along. This was first suggested by Lucien Bremond, who claimed that 
an absolutely dry gas could carry out no naphthaline. That this is not 
strictly correct has been afterwards proven by actual tests. But it has 
been frequently observed that a heavy condensation of water in the 
mains is accompanied by deposits of naphthaline. And the compara- 
tively cold water of condensation not being a solvent for the naphtha- 
line, the same is left where deposited and not carried to the nearest drip. 
From my own experience I would judge that the drier the gas at the 
outlet of the works, the less trouble with naphthaline in: the district is 
experienced. For such reasons, a member of the German Gas Associa- 
tion, at one of their recent meetings, proposed to erect special cooling 
apparatus at the outlet of the works. With true German thrift, how- 
ever, he expressed at the same time the apprehension that, by reason of 
such cooling, the consumer might get the best of him by receiving 
cooler or denser gas for the same money. A very good way of prevent- 
ing gas from taking up more water after having been properly cooled in 
the condensers, is the covering of all expesed surfaces of water, as in 
the station meters or gasholder tanks, with a layer of oil. This oil dur- 
ing the naphthaline season, say from August till November, will have 
to be renewed from time to time, according to its being more or less vol- 
atile. We used naphtha last fall for this purpose, and syphoned it into 
the tanks at the rate of 25 gallons per tank twice a week. 

But the best preventive for the naphthaline difficulty is to be found in 
proper cooling and condensation: The production of the article in the 
retorts we cannot prevent. High heats often receive the entire blame, 
when works using moderate heats are frequently troubled as much as 
others using regenerative furnaces and high heats. The reason for this 
most likely is in a difference between the two condensing plants. That 
of the latter may be in advance of the former, being of more modern 
and ample construction, and whilst more naphthaline is actually pro- 
duced by the latter, it is kept in the tar and out of the gas. 

Coal tar itself is a ready solvent for naphthaline, and all the hot 
scrubbers, like Farmer’s, Wood’s, and so forth, are based upon the idea 
to remove as much tar as possible by friction, and at the same time to 
keep the tar in intimate contact with the gas, so that it may act upon and 
absorb the naphthaline. This action, however, is not confined to the 
same, but unfortunately also affects the members of the benzole series. 
Long continued washing and scrubbing with tar may, therefore, pretty 
effectively remove bota benzole and naphthaline from the gas, thus rob- 
bing the latter of a valuable proportion of its illuminants. And yet 
some people have actually recommended such scrubbing, arguing that 
what was lost by the gas getting poorer would be recovered by the tar 
getting richer in benzole. It need hardly be said that the prices usually 
obtained for tar in this latitude do certainly offer no inducement to take 
steps in this direction. 

The proper way to proceed with the condensation would seem to, first, 
remove all, or nearly all, the tar as soon as possible by some effective 
and compact friction apparatus—a Pelouze and Audouin machine, for 
instance. Then, when the gas is pretty well freed from tarry vapors, 
subject it to a most thorough cooling in a condenser of ample propor- 
tions. Let the work be done slowly but effectively. In a multitubular 


water condenser arrange the flow of gas and water so that there is no- 
where a great difference between the temperatures of the two. The less 
this difference and the slower the flow, the better the apparatus. Manu- 
facturers of such condensers generally hold that 3 to 34 square feet of 
condensing surface per !,000 cubic feet of daily make is sufficient. But 
to do the work well, especially in these days of regenerative furnaces, 
when the gas comes from the retorts at a higher temperature than of 
old, 5 or 6 square feet of surface are none too much. In this climate, 
if on an average the temperature can be kept down to 60°, we will be 
doing quite well. If we are able, by the use of deep well water to re- 
duce this temperature still further we will be doing still better ; always 
provided that the cooling is done properly, gradually and not suddenly, 
no harm will be done to the luminosity of the gas, as mentioned above. 

The appearance of naphtha scales or crystals on the under side of the 
purifier covers, when lifted after a change, is always a sure indication 
that the condensation has not been thorough, and is a sort of a first 
notice to look out for trouble. 

If the condensation is properly arranged and well attended to on the 
lines above indicated, and if, at the critical period of the year, when the 
days are warm and the nights cool, the surfaces of the various sheets of 
water over which the gas passes are protected as shown, little trouble 
with naphthaline should be experienced. It is where the condensing 
apparatus is badly arranged, out of order, or outgrown by the increasing 
production of gas that the evil becomes serious. 

As to water gas, we do not hear of so many complaints about naphtha- 
line from works producing it than from coal gas works. Either they 
do not produce sv much of it, or the gas is so constituted as to hold it 
better in suspension or solution. I have at this time of writing no data 
showing the average percentages of benzole in the various kinds of 
water gas manufactured ; but, undoubtedly, this percentage is much 
higher than in coal gas, and water gasis more nearly, and in some cases 
probably entirely, saturated with benzole vapors. 

A reduction of temperature will then not only cause a deposit of 
naphthaline (if such be present), but also a liquefying of some of the 
benzole vapors, which liquid will then carry the naphthaline dissolved 
to the drips. It stands to reason that any water gas apparatus is able to 
produce naphtbaline by exposing the gas during the fixing period to an 
excess of heat. In the intermittent processes the very nature of the way 
of working must often produce such conditions, and even in the retort 
processes there must be times when, owing to the variations of con- 
sumption, too much or too hot a fixing surface is exposed to the passing 
gas. Then the percentage of benzole is reduced, and more or less vapor 
of naphthaline created, which may, if not removed by condensation, 


lead to the same trouble as in coal gas. Great care is required here also, 
both in the fixing and the subsequent condensation of the gas. As to 
the water gas condensation the same general rules given for the coal 
gas will also answer for this case. 








(Prepared for the JOURNAL. ] 
A Study in Calculating Heat Units. 
elie 
By Mr. H. L. Paynes, of Cleveland, Ohio. 

Since Mr. Frederic Egner published his remarks on the Harris gas 
process, a great deal of criticism has been heaped upon his head and 
upon that process. Of the views therein expressed Mr. Egner must 
make his own defense, but as regards the process facts alone can deter- 
mine how far it merits adverse criticism. There are some features of 
this process which I believe have not been clearly stated, and because I 
have had opportunity to thoroughly investigate the workings of the 
Harris system, I ask space enough in your columns for a few state- 
ments. 

The Harris gas is essentially a soft coal producer gas, enriched with 
more or less oil. The producer gas corresponds to a mixture of ‘“‘gener- 
ator gas” and plain water gas, or ‘‘hydrogen,” as made in the typical 
illuminating water gas process. The oil enrichment is vaporized and 
fixed much the same as in other processes. One pound of coal makes 
70 cubic feet of such producer gas, and to this the oil adds, according to 
the quantity used, about 85 cubic feet per gallon. Therefore, 10 pounds 
of coal and 34 gallons of oil will make 1,000 cubic feet of gas. 

These are the true facts concerning the system, and whether Mr. 
Egner did or did not see this actually done, was the result of the 
manipulation rather*than of the process per se. If coal contains 14,000 


heat units per pound, then each cubic foot of unenriched gas may con- 
tain up to 200 heat units, dependent upon the loss in gasification. 

In the discussion which has arisen concerning the proper method and 
data for calculating heat units from the analysis of a gas, I may be 





pardoned for saying a few words, since I have had considerable to do in 
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this line, and have taken some pains to look up the most reliable data. 
Neither ‘‘Ganot’s Physics” nor the ‘‘ Encyclopedia Britannica” contains 
original record of work done upon the determination of the heat of com- 
bustion of the gases with which we are concerned. Among all experi- 
menters in this line, Professor Julius Thomsen, of Copenhagen, stands 
pre-eminent for accuracy, and from a careful review of his published 
work in the original language (Thermochemische Untersuchungen), I 
have taken the following numerical data : 


French Calories, 
Substance. Symbol. per Gramme. 
SR Sn dee dsb knd hethaads auwes H 34,200 
Sib Hieuticbikwotaekagee ce’ ; C 8,083 
Carbon monoxide.................5. CO 2,427 
MBs os sikdniedvuenstbycinevne CH, 18,245 
RE i cig re me fe ee a a C:.H, 12,350 
NR. cxnec candies Fees mails C;:Hs 12,028 
SD Cie. vib ckds chekakihaen hous C,H:. 11,850 
I ics oc whan ae biee Wak can CsHis 11,770 
Hexane..... “occ ccececccccencece os C.H, 4 11,620 
indins cecddsbbntlibes se vicdes C.H, 11,910 
se in a hla ee Calais a seni’ C;:He 11,900 
SG Hibs ks boss bab wenens bese ehen C.H.s 10,250 


French calories multiplied by 3—the ratio of the Fahreaheit degree to 
the Centigrade degree—will give British thermal units per pound of 
substance. To calculate B. T. U. per cubic footof gas, we make use of 
the following formula, which I need not take space to explain. French 
calories multiplied by the weight of one liter of the gas in grammes, and 
that by the number of liters in one cubic foot, and divided by the num- 
ber of grammes in one pound, and this result multiplied by }—the above 
ratio—will give B. T. U. per cubic foot of gas measured at 32° F., and 
under standard barometric pressure. In using this formula the follow- 
ing data are needed : 

1 eubic foot = 28.317 liters. 11b. = 453 59 grammes. 

Again, in ascertaining the liter weights of these gases, I have con- 
sulted the original articles by the best authorities, and have taken the 
following results, neglecting decimals beyond the limits of experimental 


error : Weight, in Gram- 
Substance. Symbol. mes, of 1 Liter 
PN cnennsancareseol ur baoe nae’ H -08988 
II ss a5 5.16 cain ckss.00nirs CO 1.251 
ans casduagadsPadasawks odes CH, 7155 
Petia, «+> scddpubevenacdouahs C.H, 1.252 


The above are results of actual weighing ; forthe other hydrocarbons 
we calculate the liter weight from the ratio of the molecular weights. 
These figures worked out give the following data, which, we believe, are 
based upon authority well taken, and until some error can with cer- 
tainty be raised against them, we shall, in ali published work, make 
them the basis of our calculations : 


i ever 

Substance. 32° F. Substance. 82° F, 
DE. <cpixnch denne 345.4 cS eer | F 
ant ca alate 841.2 Dnwks <novnkee’ 5,017.0 
ly. Avis ccacamcild 1,065.0 iin dle aires 1,674.0 
NS 4 Zach amocn tien 1,861.0 NE oicn 9&0. 0-00 aiube 2,509.0 
GRE 6.0 ss nip Ao 2,657.0 Ma bck cok cicsiateth 4,012.0 
Cal dns ccsaauiaie 3,441.0 Illuminants........2,000.0 


The ordinary gas analysis does not separate the hydrocarbons, with 
the exception of marsh gas, but estimates them in a body as ‘‘illumin- 
ants,” for which constituent I have assumed the figure 2,000, as a fair 
average value. I have done this only after careful study of results, and 
quite recently some experiments, by Prof. Denton, of Stevens Institute, 
bear out the probable correctness of this estimate. How did Mr. Egner 
ascertain the proportions he uses ? 

It must be remembered ia comparing theoretical results with practice 
that our actual standard temperature for gas measurement, inherited 
from England, is 60° F., not 32° F.; also, practice rarely, if ever, dis- 
charges the products of combustion at the temperature of freezing wa- 
ter. Hence a better view of the comparative value of the various con- 
stjtuents of a fuel gas is obtained by making the calculations for some 
assumed temperature. Taking 60° as the initial temperature, and 260° 
(the temperature of steam at moderate pressure) as the final temperature, 
our gases burned with the theoretical amount of air evolve heat units as 


follows : 

ae sgn ten 
MEW as i vue 04.54 thie sh depaccus ses clniceuieae 264.2 
MES 6 kxae Gk ambass ohh ota ddiee caeeeesan es 309.1 
Del aanvsssbkhkaeasbe neat saukehenedes 879.5 
Illuminants, probably.................6.. 1,700.0 


Excess of air still further lowers these amounts. 





The Calculation of Flame Temperatures. 
jhaiailliiieaaae 
The Journal of Gas Lighting for Dec. 6, 1892, contained a short no- 
tice respecting experiments (reported by Mr. E. Blass to Stahl und 
Eisen) having for their object a determination of ‘‘ the flame tempera- 
ture of water gas,” and follows up that mention with the following : 


The author was induced to undertake experiments on the large scale 
upon the heat obtainable by gas flame, from the cirzumstance that plat- 
inum can be brought to the welding point, but cannot be melted ina 
crucible furnace, by the combustion of cold gas with cold air, which 
should, according to the old formulz, give a sensible temperature of 
2,650° C., or far above the melting point of the metal (1,775° C., accord- 
ing to Violle). This difference is due to the assumption that the specific 
heats of the products of combustion (water and carbon dioxide) are con- 
stant ; whereas these values actually change very rapidly with increased 
temperature in both gases—the expressions for their mean value being, 
according to Le Chatelier, as follows : 


CO: : cP = 0.188 + 0.000273 ¢ — 0.0000000537 7? 
H:0O: cP = 0.420 + 0.000364 ¢ 

Calculated in this manner, the temperature attainable by burning 
water gas with air is approximately 1,700° C.—a result sufficiently near 
to the value obtainable by Violle’s direct experiment to establish the 
probable correctness of the Le Chatelier formula. But, in order to test 
the point more completely, a set of experiments was carried out at tue 
joint cost of the German Iron Smelter’s Society and the European 
Water Gas Company, with water gas supplied by Messrs. Schulz, 
Knaudt & Co.—a fuel selected as being of simple and uniform compo- 
sition. The apparatus consisted of a four-tuyere crucible melting fur- 
nace, containing an empty steel melting crucible, with four tubes per- 
forating the sides at right angles to each other. Three of thése tubes 
contained pyrometers, while the fourth took off a portion of the pro- 
ducts of combustion to a condenser and gas meter, in. order to deter- 
mine the amount of water and other constituents formed by the com- 
bustion. The gas supply was measured by two gas meters of 50 and 100 
cubic meters capacity per hour respectively ; and the air supplied by 
Roots’ blowers, driven by variable speed pulleys—each step correspond- 
ing to a difference of 100 cubic meters per hour. The composition of 
the furnace gases was deduced at short intervals by analyses of samples 
taken directly from the furnace, as well as from the portion poured 
through the meter. These, although conducted with extreme care, 
showed that the relative proportion of water to carbon dioxide was sub- 
ject to variation within rather wide limits, and that gases do not mix so 
rapidly and uniformly as they are generally supposed to do. 

The instraments employed for direct measurement were: (1) 
Wiborgh’s air thermometer, which can be used up to 1,200°C. (2) Le 
Chatelier’s electric pyrometer, available nearly up to the melting point 
of platinum. (3) Hartmann and Braun’s telephone pyrometer. Be- 
sides these, Siemens’ calorimeter pyrometer, Seeger’s normal cones of 
clay and quartz, Ducretel’s optical pyrometer, and Princep’s pyrome- 
tric alloys of gold and platinum were used on different occasions. 

The air thermometer, though most exact in principle, was not very 
satisfactory, two different instruments giving dissimilar indications, 
without its being possible to discover the cause of the difference. The 
telephone pyrometer was found to be very convenient in work ; but, 
unfortunately, it was destroyed at an early period of the investigation 
by a quantity of molten copper falling upon the platinum case. It is 
an excellent instrument, the only defects being the high price and the 
difficulty of using it in a noisy place. The Le Chatelier pyrometer is 
also a very handy instrument, but the thermo couple alters tolerably 
rapidly, so that the scale indications cannot be relied upon for any great 
length of time, and the recording galvanometer is so sensitive to vibra- 
tions that it can scarcely be used in any place where machinery is at 
work. The Ducretel polariscope is scarcely to be regarded as a pyrome- 
ter, as no correct measure of temperature can be obtained from it, 
although in practiced hands it may be of value in comparing different 
sources of heat. Considerable experience and sensitiveness of the ob- 
server to slight changes of color are essential for its successful use. 

The Princep alloys in all cases gave results agreeing very well with 
those obtained from the Wiborgh and Le Chatelier pyrometers. 

After overcoming various preliminary difficulties, the apparatus was 
brought into regular working order ; and numerous experiments were 
made, each extending over a period of from 8 to 10 hours. The data 
and methods of computation are given in detal, together with the re- 
sults obtained from five experiments, each representing a different con- 
dition of combustion ; two being with gas in excess, two being with air 
in excess in variable proportions, and the fifth with gas and air in the 
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theoretical proportions required to produce the highest calorific effect. | Temperature Carbonic Water Temperature Carbonic Water 
The results are tabulated as Sellen : Deg. C. Acid. Vapor. Deg. C. Acid. Vapor. 
a: — —e ; i ad 0 188 0.420 1,400 0.465 0.929 
eons ; 200 0.240 0.493 1,600 0.488 1.002 
Gas in Excess. Air in Excess. oo Themedical 400 , 0.288 0.565 1,800 0 507 1.075 
Proportions. 600 0.332 0.637 2,000 0.520 1.148 
Temperature. : ‘ a aa a 7 : ies ise oh ow oe ‘a 800 0.372 0.711 2,500 0.534 1.340 
Gas: Air | Gas: Air Gas: Air | Gas: Air | Gasand | Gas Cold 1,000 0.407 0.783 3,000 0.542 1.512 
1;0.18 1:0.714 | 1:9.79 | 1: 4.18 Air Cold. | Air 840°, 1,200 0.438 0.856 
Observed ........ ory T170 a | 13is S55" <1775° vapor below 3,000°, and in carbonic acid it only begins at 1,800° or 
Calculated by new 2,000°; the amount of decomposition being about 4 per cent. at 2,640°, 
i ee _ 409 1173 | «9688 | 1235 1690 | 1947 |17 per cent. at 2,646°, and 61 per cent. at 3 130°—the temperature of 
Calculated by old | complete dissociation being probably 3,400°. 
formula ....... se1 | 1560 | 747 | 1890 | 2630 | 2916 . cine 
| 








In the fifth experiment, with gas and air in proportion for theoretical- 
ly perfect combustion, the loop of the thermopile in the platinum- 
rhodium alloy was twice melted ; but a platinum wire of 1 mm. diame- 
ter, and the gold platinum alloy No. 24, the reputed melting point of 
which is 1,690° C., showed only superficial fusion. The experiment in 
the sixth column was made at Mr. Pintsch’s works, the gas being burnt 
with air heated to 810° C., as determined by a Wiborgh pyrometer. In 
this case, platinum was completely melted, the temperature realized be 
ing more than sufficient for the fusion of the best Dahlhausen fire- 
bricks, and could only be resisted by a magnesite lining to the furnace. 

A point of interest in the second experiment is the circumstance that 
both copper and iron were oxidized in the flame, although the latter 
contained about 40 per cent. of reducing gases (carbonic oxide and hy- 
drogen). It is therefore evident that, to obtain a flame in which iron 
will not oxidize, the gas excess must be much larger, as in the first ex- 
periment, where, however, the heat realized is too low for any but very 
limited uses. The author suggests that possibly a non oxidizing white 
heat, or 1,400° C., might be realized by the conditions of Experiment L., 
if both gas and air were brought to a temperature of 1,000° C. before 
combination. 

In order to form an idea of the temperatures attainable by the com- 
bustion of different mixtures of gases, the author compiled the following 
table of theoretical temperatures ; the fuel being supposed to be chemi- 
cally pure : 


Gas and Air, GasCold, Gas and Air 
Cold. Air 1,000° at 1,000° 
Deg. C. Deg. C. Deg. C. 
DHORMRIP EES. 0.60.60 ccccccess 

1Vol. CO + $ Vol. N......... ey Siete Sante 
NG tid cine wag anon 6s 1,450 1,750 2,160 
$ Vol. CO + 3 Vol.H......... 1,875 2,270 2,400 
I eee Pe eee 1,650 1,970 2,140 
Carbonic oxide.............. 1,955 2,390 2,570 


When the above value for theoretical water gas—1,875° C.—is com- 
pared with the 1,690° found by experiment, the difference is seen to be 
only 185°, or about 10 per cent. ; whereas the difference between the 2, 160° 
calculated for producer gas and 1,500° observed by Le Chatelier as the 
maximum heat of the Siemens furnace, or 660°, represents nearly 30 per 
cent. The reason for this is to be sought, not in the non-development 
of the calorific value of the fuel in practice, but in retarded combustion, 
owing to the gradual mixture of the air and gas, so that the heat is dis- 
tributed over a large area, with a corresponding diminution of maxi- 
mum intensity ; whereas, when gas and air are burnt under the con- 
ditions of the experiments, both being supplied under pressure, combi- 
nation is rapidly effected, with the result of producing a focus of intense 
temperature. 

In the final part of the paper, the author, after quoting calculations 
from Campbell’s paper on ‘‘ The Physical and Chemical Equations of 
the Open-Hearth Furnace,” which show how small a proportion of the 
heat developed in the Siemens furnace is actually devoted to melting the 
charge, suggests that this might be improved if the gas and air could be 
sipplied as a blowpipe flame of sufficient intensity to displace the surface 
covering of slag, and penetrate to the bath, which would readily take 
up heat by reason of its high conductivity. 

As a means of simplifying the calculations of flame temperatures, the 
author has computed the specific heat of water and carbonic acid by the 
Le Chatelier formula for different temperatures, as given in the follow- 
ing table (see top of next column). 

The specific heat of oxygen (0.210°), nitrogen (0.244°), hydrogen 
(3.409°), and carbonic oxide (0.245°), although not perfectly constant 
With increase of temperature, are sufficiently so for practical purposes 
of calculation. The effect of dissociation may also be disregarded, as, 


according to MM. Mallard and Le Chatelier, it does not affect water 











|Continued from page 371.] 


An Investigation of Coals for Making Coke in the Semet-Solvay 
Ovens, with the Recovery of Ammonia and Tar; and Remarks 
on the Sources of Ammonia. 

simian. 

[A paper read by Mr. J. D. Pennock, Syracuse, N. Y., before the Feb- 

ruary meeting of the Am. Inst. of Mining Engineers. } 


Nitrogen in Coal.—Having selected the coals desirable for quantity 
of coke per unit of coal, for physical qualities, for low percentage of ash 
and for low percentage of sulphur, it remains to select from these one 
that will give the most ammonia as a bye product. 

Coals vary in nitrogen from 0.6 per cent. in anthracite to 2 per cent. 
in some bituminous coals. 

Two methods were used in determining the nitrogen. The first was 
Varentrapp and Will’s, the soda lime method, which is the combustion 
in a tube of the coal intimately mixed with soda lime, whereby all the 
nitrogen in the organic substance is converted into ammonia. This 
ammonia is absorbed in } normal sulphuric acid ; the excess is titrated 
with } normal caustic, and the percentage thus uetermined. 

The other method employed was Kjeldahl’s, as applied to the deter- 
mination of nitrogen in coal. One gramme of the finely divided and 
powdered coal is placed in a } liter flask, made of good potash glass, to- 
gether with 1 gramme of finely powdered mercury oxide and 20c. c. 
concentrated sulphuric acid, and heated to boiling for 3 hours. All va- 
rieties of coal, includimg anthracite, are dissolved in this time. The 
cooled contents of the flask are then added to a } liter Erlenmeyer 
flask, containing a little water ; 120 to 140 c. c. pure sodium hydrate of 
32° B. and 30 c. c. of a 10 per cent. solution of yellow sodium sulphide 
are then added ; a small piece of zine is introduced ; the flask is fitted 
to a condenser and flask for holding the condensate, and the distillation 
is carried on for 30 minutes. The NH‘ is distilled in + normal sulphuric 
acid, of which 20 c. c. are used, and the excess is titrated with } normal 
caustic with phenolphthalein. 

In all cases the Kjeldah) method was used, and in some instances it 
was checked by the soda lime method. : 

The determination of the nitrogen resulted as follows: 


I. Il. III. IV. v. VI. 
Kjeldahl method. 1.96 1.62 1.30 1.31 1.96 1.85 
Soda lime ‘ 1.92 1 57 1.40 1.26 1.87 1.78 

vil. Vill. IX. + XI. XII. 
Kjeldahl method. 1.32 1.02 1.37 1.21 1.12 1.16 
Soda lime ‘“ 1.29 anni aa iy “3 1.15 


It is generally considered in gas works that the coal highest in nitro- 
gen gives the greatest amouat of ammonia. The same would be true 
in the Semet-Solvay ovens, since the temperature is not high snough to 
destroy ammonia. Coals I., II., V. and VI. are highest in nitrogen, 
and, consequently, under equally favorable conditions would give the 
most ammonia. But they have all been considered undesirable because 
of their high percentage of sulphur. This leaves the choice, as far as 
nitrogen is concerned, to IIL, IV., VII. and IX. 1X. is a gas coal ; 
VII. is higher in sulphur than III. and IV. III., IV. and VII. have 
very nearly the composition of the coal worked successfully at Havre 
in the Semet Solvay ovens, as will be seen by the following comparison 


of analyses: III. Morris Run, lump. IV. Morris Run, fine. VII. 
South Fork. a i 
MI. IV. VIl. Havre. 
WIS Ss iviccccnvaus 17.73 18.11 15.32 16.90 
Fixed carbon.........-- 71.93 71.89 78.40 65.50 
aid ececnnatvevaes 10.34 9.99 5.62 15.00 
Sulphur..........eeees 56 .83 1.38 
Nitrogen ........ 1.30 1.30 1.32 anes 


One cannot see why III., IV. or VII. should not make good coke at 
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Syracuse in the Semet-Solvay ovens if the Havre coal does, as they are 
so similar in composition. 

Making coke in Syracuse, one would have the advantage in freight 
by using Morris Run coal, as it is mined in the northern part of Penn- 
— whereas South Fork coal is mined in the southern part of the 

tate. 

Two grammes of each of the first six coals were heated in a tube in a 
combustion furnace without air, and the ammonia expelled was deter- 
mined. Two per cent. of lime was added to each, which quantity would 
not injure the quality of the coke, and might evolve more ammonia. 
The result of the experiments was : 


Per Cent. Per Cent.of 100 PerCent.ofNi- PerCent. of 100 


Per Nitrogen Re- Parts of Nitro- trogen by Dry Parts Nitrogen 

Cent. covered by gen Recovered Distillation by Dry . istilla- 

Nitro- Dry by Dry with 2 Per tion with 2 Per 

gen. Distillation. Distillation. Cent. Lime. Cent. Lime. 

Buh Beeiewes bee . Pees Pee MG braecas 19 
Beck RGSS k sess Wises skews ot ee = eee er 21 
ees CR a ORB ask 5, Sere s eer 30 
oat, | pape Pek ceetsts kA res es ek ates 29 
W se Gi sess. 0s OO As tae SOs ccs ces Meas ss tae il 
6 ee | Se es cee sae's Sf Sarre Riss eaeee 22 


II. Sources oF AMMONIA. 


In the manufacture of illuminating gas from coal, the organic nitro- 
gen in the coal is in part converted into ammonia by the action of the 
evolved hydrogen ; a part of the nitrogen remains behind in the coke, 
and the remainder passes away and is condensed in the tar, or escapes in 
the gas as free nitrogen. Gas works have furnished, in the past, the 
crude ammonia liquor from which all the salts of ammonia—carbonate, 
chloride and sulphate—are manufactured, The new source of ammonia 
will be the same nitrogen of coal, but recovered from gas producers, 
coke ovens and blast furnaces. The fixation of the nitrogen of the at- 
mosphere is a problem yet to be solved on the commercial scale. With- 
out considering the many patents granted for this purpose, we will 
briefly discuss the recovery of ammonia from gas works, gas producers, 
coke ovens and blast furnaces. 

Ammonia from Gas Works.—During the year 1886, some 2,150,000 
tons of bituminous coal were carbonized in the manufacture of illumi- 
nating gas in the United States, yielding 1,300 pounds of coke per ton 
of coal, or 1,397,500 tons of gas coke. If the ammonia were recovered 
from all of this coal at the average yield of 20 pounds of ammonium 
sulphate per ton of coal, the production of ammonium sulphate per an- 
num would be 21,500 tons. Probably not more than 50 per cent. of the 
gas works consuming the above quantity of coal are supplied with 
the necessary apparatus for obtaining the ammonia from the gas in a 
sufficiently concentrated liquor (1} to 2 per cent.) to pay for redistilla- 
tion. According to Brown’s Directory of Gas Works in the United 
States, there were 960 gas companies in 1887. Of these, 510 manufactured 


principally by the Lowe process. Itis not practicable to recover the 
ammonia unless the carbonization amounts to 7,000 tons per annum. 
In selecting a coal for illuminating gas the manufacturer endeavors 
to procure one high in volatile matter, that he may obtain a high yield 
of gas per ton of coal. Fortunately the bituminous coals rich in 
volatile matters are usually rich in organic nitrogen, and consequently 
will yield more ammonia than those containing less volatile matter. 
The gas passing from the retort through the hydraulic main and con- 
densers deposits, upon the lowering of its temperature, tar and ammo- 
nia, which are conveyed to the tar well. The gas still contains ammo- 
nia, which is removed by a scrubber, and goes as a weak ammonia 
liquor to the cistern. Here the ammonia liquor from the tar well is 
added. From this cistern the liquor is pumped to the distiller or con- 
centrator and is made into crude ammonia liquor (17 per cent. NH*) or 
is converted into sulphate. 
The following are analyses of the coal used in two representative gas 


works of New York State : 
Works(A). Works(B). Cannel. 


SIRS 55s dais ovine Aka dune es oo 28 .88 -76 
ID. 65:0 b 0s nie hans + secknne teal 39.09 38.66 54.20 
RE CRB «oo 6 cisions 80% son nee 87.33 54.18 38.30 
Pa bs BEAK Es 00's ésverndener ees ~. 38.30 6.28 6.74 
Nik Wn die kn Kk deus ph teneesione 60.63 60.46 45.04 
ey Suicelics save deswacpes eck 1.37 1,46 1.34 
ia Kiron aossnnteesiansaend 72 1.24 81 


Coal used in works (A) is from Ocean mines, Pittsburgh; that used in 
works (B) is from Westmoreland. 
Each works uses 1 per cent. of cannel coal from Kentucky, of which 


The following are the tests of the weak liquors from the above gas 
works, (A) using the Standard scrubber and (B) the Wood scrubber : 











Works (A). * Works (B). 
“Tar Serub- To Concen- “Tar Serub- To Concen- 
Well. ber. trator. Well. r. trator. 
Degrees B., at 20°C.. 1.3 2.1 2.0 1.2 2.0 1.9 
Specific gravity.... 1.011 1.015 1.014 1.01 1.014 1.013 
Free ammonia..... 1.01 2.26 2.02 .64 1.92 1.87 
Re nents .26 .09 14 .42 .27 26 
Total eee a 1.27 2.35 2.16 1.06 2.19 2.13 
Ammonia Recovered During the Year 1891. 
Works (A). Works (B). 
Coal carbonized, in tons (2,000 lbs.)... 13,542 12,520 
Per cent. nitrogen in coal............ 1.37 1.45 
Ammonium sulphate recovered, lb.... 280,252 240,496 
™ " per ton coal, lb.. 20.72 19.2 


Production of Tar.—During the year 1891, works (A) recovered 
187,567 gallons of tar or 14 gallons per ton of coal carbonized ; works 


(B) obtained 168,570 gallons or 13.4 gallons per ton of coal. 
|'To be continued.] 








Dangers from Gas in Electrically Lighted Cities. 
piace 
[Abstracted by the Western Electrician from a paper read by M. P. 
Jousselin before the Paris Society of Civil Engineers. ] 


Several accidents to which I desire to call your attention show that 
the location of electric conductors in relation to gas pipes is a matter of 
no slight importance. On the contrary it is necessary to take the ut- 
most precautions to prevent results, often dangerous, arising from the 
proximity of the two means of distribution. The accidents to which I 
shall allude have resulted from the perforation of gas pipes by electric 
currents from neighboring conductors. Two distinct classes may be 
noted. The first includes perforations due to short circuits and the sec- 
ond those caused by electrolysis. Four or five of the former have been 
noted during the last few years, of which the most important was that 
which caused the explosion at the Larue restaurant at Rue Royale. 
This accident was of such a well defined character that it may be taken 
as a type of this class. It may be worth while to note some of the par- 
ticulars of the explosion, which occurred about 9:30 P.m., March 2, 1891. 
With the exception of two persons seated at the end of the dining saloon 
the patrons had left the restaurant, but their escape from injury was 
little short of miraculous. The loss was limited to the destruction of 
furniture, wines and provisions, and to serious damage to the building. 
The loss to the proprietor, however, due to the closing of the p‘ace dur- 
ing repairs, was quite considerable. 

The cause was evidently an explosion of gas, and it remained to dis- 
cover how it was produced. On the morning of the day when the ex- 
plosion occurred odors believed to be due to the escape of gas were 
noticed in the restaurant and in the cellar below it. The Gas Company 
was notified and its employees proceeded to make the necessary inspec- 
tion. They uncovered the principal main under the sidewalk, made an 
inspection in the cellar ; they even used a light, but the inspectors and 
workingmen discovered nothing. They believed, however, that the 
odor was suggestive rather of burned caoutchouc than escaping gas. In 
the evening the smell became even stronger and the Gas Company was 
again notified and it promised to renew the investigation on the mor- 
row. Then the explosion occurred. The representatives of the Popp 
Company, which furnished light for the restaurant, as well as the agents 
of the Parisian Gas Company, proceeded immediately to make investi- 
gations. Their disagreement necessitated the interference of a referee 
to decide upon the examination. 

When on the same day the experts reached the scene of theexplosion, 
here is what they found : No gas pipe supplied the Larue restaurant, 
as it was lighted entirely by electricity. The two electric conductors 
furnishing current for the establishment entered the cellar through 
pipes which extended under the sidewalk. These conductors were 
branches of the Popp system, which passed under the walk at the foot 
of a newspaper stand, Fig. 1. 

When the manhole cover A was lifted it was possible to note the state 
of the cables. At the top were five small high tension cables B, and 
below were the low tension cables C. Two of the latter were connected 
with the two conductors D, which entered the restaurant. Part of the 
high tension cables (2,500 volts) supplied the street lamps and the re- 
mainder (1,800 volts) carried current for charging storage batteries. 
The low tension cables carrying current at 110 volts supplied the private 
establishments. The high tension cables were composed of silicon bronze 





the composition is given above. 


wires covered by caoutchouc, and protected by a lead sheath, which 
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was surrounded by rubber and tar wrapping. The outer cover of the 
low tension cables was a bare lead sheath. Below the latter conductors 
a lead gas pipe was noticed, which touched one of the low tension 
cables, and it was seen that at the point of contact there was a perfora- 
tion in the pipe. When the pipe was cut so that it might be examined, 
a second hole was found, which was conclusive that at this poiat also 
there had been contact with one of the cables. The pipe was used for 
supplying the single gas jet in the newspaper kiosk. 

When the Popp Company had made the excavation for the manhole 
it encountered this pipe, which was covered with tile in accordance 
with the ordinance. Without notifying the gas company, which would 








Fig. 2. 


have changed the direction of the pipe so that it would ‘have been out- 
side the manhole, the workmen of the Popp Company left it inside, fit- 
ting it into the masonry, but without its tile covering, which had been 
demolished during the progress of the work. The bare lead pipe was 
thus exposed to contact with the low tension cables. 

Of the two holes in the pipe, Fig. 2, one was nearly round, 6 millime 
ters in diameter, and of crater form appearance ; the other, elliptical in 
form (4 by 12 millimeters), had the same crater-form appearance, and 
had on its upper lips drippings of lead, indicating that fusion had com- 
menced. 

It was through these holes, the cause of which will be explained later, 
that the gas escaped into the cellar by the leading-in pipes of the two 
electric light cables, and formed with the air the mixture which led to 
the explosion. 

I should observe here, and I will take up the matter later, that the 
coverings of the five high tension cables traversing the upper part of the 
manhole were burned for a distance of 25 millimeters. The copper was 
entirely bared ; the lead, caoutchouc and tar wrapping had been 
burned and had disappeared. The wooden moulding for holding these 
cables had been carbonized for the same distance, and the zine screen 
which protected the moulding and cables from the rain water leaking in 
at the cover of the box had been melted at corresponding points. The 
denudation of the cables for a distance of 25 millimeters on the one 
hand and the appearance of the perforations in the gas pipe on the other 
hand, indicated that intense heat had been generated at these points. 

The electric currents traversing the cables were certainly the only 
means of developing the heat necessary for producing the effects noted, 
and the two perforations in the gas pipe were due to the production of 
an arc resulting from a short circuit. This view sustained the position 
of the Parisian Gas Company. - 

On the other hand, the Popp Company, which endeavored to escape 
all responsibility for the accident, claimed that nothing demonstrated 
absolutely the production of such a phenomenon, and it offered to pre- 
sent in my presence at its central station a series of experiments which 
would prove that the production of a short circuit was by no means es- 
sential, even in the conditions found in Rue Royale. On the other 
hand, the gas company proposed similar experiments at its little electric 
station on Rue Condorcet, and it agreed besides to construct a manhole 
arranged in all respects like that on Rue Royale, so that all conditions of 
the accident could be reproduced. 

I assisted at the experiments of both companies, and I shall describe 
them later, dwelling more particularly upon those of the gas company, 
which were complete in every respect, and which enabled the experts to 


arrive at a definite opinion. I should remark that it was impossible for 
the experts to attribute the perforations to any cause outside of electri- 
cal phenomena, for it was shown : 

First, the two holes could not have been caused by « workman’s tool: 
The examination of the pipe demonstrated that beyond all question. 
Second, the holes could not have resulted from faults in the manufac- 
ture ; the pipe had a normal appearance without trace of flaw or crack. 
Third, the holes could not have been produced by excess of pressure of 
gas, for the thickness of the pipe was constant ; there was no thinning 
of the metal at any point. Besides, the maximum pressure is never 
great enough to cause any such effect. 

Before entering into the details of short circuits the general theory of 
these phenomena should be explained. The companies to which have 
been conceded the sectors of Paris for electric lighting and transmission 
of power use for the distribution of currents a greater or less number of 
cables, but never less than two. These cables have cores of copper or 
silicon bronze. They are located under the sidewalks, in accordance 
with arrangements which vary in each sector. Let us assume that two 
cables, A and B, Fig. 3, supply a customer at a. A customer’s installa- 
tion, generally speaking, is branched on the two cables by means of two 
conductors, each of which is connected to one of the cables. Assume M 
and N to be the points at which the conductors of the customer a are at- 
tached to the mains. 


i —_— ~_>— 





Fig. 4. 





Fig. 5. 


If we call EZ the difference of potential between Mand N, R the re- 
sistance of the subscriber’s installation, C the quantity of current which 
traverses the installation, then C can be determined by Ohm’s law, or C 
= = The same+hing applies to any conductor whatever, as X Y Z, 
Fig. 4, connected to the two cables A and B. Let us assume thet no 
chemical action is present or any mechanical effect is produced, as is or- 
dinarily the case in a subscriber’s circuit. Then assume the same quan- 


tities as before C = =a The heat freed per second along the conductor 
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according to Joule’s law is proportional to R C*. If we call @ the 
quantity of heat and & a constant we will have Y = k RC’, and substi- 


tuting the previous value of C, i. e., Re we have QV=k Re This for 


mula shows that if E has a constant value, as is the case with the ca 
bles in the streets, the heat liberated per second will be greater or less 
just as we assume greater or smaller values for R. Thus the heat liber- 
ated per second along the conductor varies inversely as the distance, and 
in certain cases its value is considerable, as was the case with the cables 
in front of the Larue restaurant. But, generally speaking, this heat is 
not equally distributed over each unit of length, for to establish such a 
condition it would be necessary that the resistances of all parts of the 
system would be the same. If one, two or more parts have greater re- 
sistance than the others they would liberate the most heat. It is for this 
reason that while in an installation sufficient heat is liberated to render 
the lamps luminous, the conductors which have, so to speak, no resist- 
ance compared with the lamps, are subjected only to an insignificant 
rise of temperature. . 

The earth plays an important part in electrical phenomena. It is used 
for the return wire in telegraphy, so that it is necessary to use but one 
wire in connecting two stations, and it fulfills this function admirably, 
its resistance being practically nothing. 

If both the cables A and B have one or more faults in insulation, by 
which they communicate with the earth, then they will be connected, 
as by the conductor X Y Z in Fig. 4. Current will pass from one cable 
to the other by the earth connection anda short circuit is produced. 
Heat will be manifested at the points of contact and in their vicinity, for 
they form the resistances. There may follow, in certain cases, electro 
lytic action, which, in combination with the calorific effects, will ac- 
celerate generally the destruction of the insulation. 

Let us now suppose that we cause cable B, Fig. 5, to communicate 
with a pipe G, which forms a part of a gas system. We would then 
open a new-path for the current, which would present scarcely any re- 
‘sistance, for the pipes in the public streets are almost perfectly earthed. 
In accordance with the laws of electricity the current passing from one 
cable to the other will divide. One portion will pass through the gas 
pipe, and at the point of contact between the pipe and the cable there 
will be aconcentration of heat. It is this which constitutes the short 
circuit which produces a voltaic arc at this point. This is the only re- 
sistance which must be considered in the new path connecting the cable 
B to earth. 

These preliminaries being settled, I now reach the explanation of the 
conditions which led to the perforations noticed in the gas pipe in the 
Larue manhole. On one of the circuits of the Popp Company a low 
tension cable was certainly grounded at some point. It may have re- 
sulted from some fault in insulation (which unfortunately happens 
often enough in the manufacture of cables), or through some mistake 
in reeling it or in unreeling it when it was laid, so that the copper came 
in contact with the lead covering, or in consequence of an excess of cur 
rent, which, softening the insulation at some point, permitted the lead 
to sink into contact with the copper, or because of an innocent nail 
passed through the cable connecting the copper and the lead. This last 
case is unfortunately frequent. 

It happened thus that the copper core of one of the cables was brought 
into contact with the lead cover. The low tension cables hung freely 
across the manhole and the lead coverings touched each other. One of 
the latter being made alive in the manner suggested, the other covering 
was also traversed by current, and contact was certainly made with the 
gas pipe at the right of the two perforations noted. 

Then a current passed from one cable to the other, traversing the 
earth by the gas pipe and the two points where this pipe was in contact 
with the coverings already mentioned. At the contact points an active 
liberation of heat followed, and fusion and even volatilization of the pipe 
ensued from voltaic arcs, which caused the two perforations. 

I may add that water from condensation—and there evidently was water 
from condensation present—dripping along the lead covering and com- 
ing between the latter and the pipe could have insured the contact suffi- 
ciently to establish the connection and produce still more speedily the 
perforation of the pipe. One part only of the current passed through 
the gas pipe, the rest left at all points whére the covering could com- 
municate with theearth. There were produced at these points calorific 
and destructive phenomena which may have assumed greater or less 
intensity before the perforation of the pipe, but by reason of the small 
resistance that the path through the pipe presented the greatest part of 
the current tended to pass through it either by immediate contact or by 
the dripping water. Then the short circuit followed and instantly there- 
after the phenomenon of perforation was produced. 





To demonstrate the actuality of the phenomenon we asked the Popp 
Company and the gas company to make, in addition to the experiments 
that they proposed of their own accord, one in which a.gas pipe and ca- 
bles should be used similar to those found in the Larue manhole. The 
first experiments were given by the company at its station. Its engi- 
neers availed themselves of a dynamo generating current at 500 volts. 
When the cable and the lead pipe were caused to make good contact the 
latter was punctured. But when at the point of contact there was 
introduced a resistance of 50 ohms, the total resistance of the circuit in - 
creased considerably, the current fel] to 10 amperes and under these 
conditions the pipe was not punctured. The Popp Company inferred 
from this that under certain circumstances the perforation could not be 
produced. 

It follows from Joule’s formula, which has been cited, that with a 
current of 10 amperes an arc is not produced if the contact between the 
cable covering and the pipe is good. 

At the experimental electrical station of the gas company there had 
been constructed a manhole, arranged in all respects like that in Rue 
Royale. There, in accordance with plans of M. Potier, experiments 
were made similar to those made by the Popp Company. A cable and 
pipe were disposed as we have said, and current was furnished by a 
dynamo in the station. Contact between cable ard pipe was produced 
by dripping water which caused a voltaic arc. The experiment was re- 
peated many times, and every time punctures were made which had the 
same appearance as those in the service pipe in Rue Royale. The ex- 
periments were made with a potential of 104 volts, which corresponds 
to that employed in the electric systems on the several sectors of the 
city. The perforations were harder to produce_when a lower potential 
was taken, but still our general opinion was confirmed. 

Wishing to investigate the reasons which had prevented the perfora- 
tion of the pipe in one of the experiments of the electrical company, we 
asked the gas company to increase the resistance of the circuit gradually, 
The resistances introduced successively were, first } ohm; second, { 
ohm ; third, 1 ohm; fourth,3 ohms. The results were: With } ohm, 
106 173 amperes; with } ohm os 
(3) (4) 
104 = 104 amperes ; with 3 ohm or a = 34amperes. The pipe was in- 


or = 138 amperes ; with 1 ohm or 


variably punctured with the resistances of 3, } and 1 ohm, but in our 
presence the perforation was not caused with 3 ohms resistance. This 
seemed to prove that when the resistance was increased beyond a certain 
limit the effect was not produced. This explained why no perforation 
had been obtained in the electric company’s test. 

I should add, however, that, according to some of the electricians, 
perforations of the pipe could be produced with a resistance greater 
than three ohms. Generally speaking, by causing a current of even 
less than three amperes to pass, there was produced at the contact a per- 
sisteut arc which punctured with a crater-form hole. If the current is 
increased to ten amperes and the cable is applied against the pipe to in- 
crease the force of contact, the arc ceases; this was certainly the case in 
the experiment. . 

However, the current mentioned above, and possible with a perfect 
contact, was never attained in the manhole, for the heat at the point of 
contact increased the total resistance of the current. The current which 
produced the perforations in the Larue manhole could be of negligible 
character, compared with the current in any sector, the difference of po- 
tential for the public supply varying within the narrow limits of from 
90 to 100 volts and 110 to 120 volts. It is easy to explain that this cur- 
rent could have been produced without its existence being revealed by 
the extinction of lamps or even by a decrease in their brilliancy. We 
noted also in the gas company’s experiments that at the moment when 
the perforations were p~oduced a voltaic arc followed the short circuit 
aud played between the cable and the pipe. It was also noted that when 
in consequence of the fusion and volatilization of the lead the distance 
became too great for the arc to jump, the phenomenon stopped suddenly 
and the current was interrupted. 

We conclude, in the case of the Larue explosion, that the short cir- 
cuit having punctured the pipe in two places, the gas immediately 
escaped and the first jets were evidently lighted by the arc, but the gas 
was éxtinguished at the end of a certain time, as the supply of oxygen 
was necessarily limited. We noticed when the experiments made by 
the gas company, with a manhole made like that in the Rue Royal, that 
the gas escaping from the pipe was extinguished at the end of three or 
four minutes, without doubt because of the rarefaction of the oxygen. 
The gas escaping by reason of the natural pressure filled the manhole 
and escaped by a hole arranged ad hoc. In the case of the Rue Royal 
manhole the gas passed by the leading pipes surrounding the conduct- 
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ors into the restaurant cellar. It accumulated there, and at the end of 
a certain time—about half an hour—constituted with the air in the cel- 
lar a detonating mixture, and, a train being formed through a passage 
to the Place de la Madeline, was fired by contact with a gas jet burning 
outside the restaurant. The capacity of the cellar under the large hall 
of the restaurant being about 30 cubic yards, and the explosive mixture 
being formed of one volume of gas for eight volumes of air, our calcu- 
lations have enabled us to estimate, as we have said, that half an hour 
elapsed between the perforation of the pipe and the explosion. 

In regard to the odors noticed in the cellar during the day of the ex- 
plosion, and which did not proceed from the escape of gas, as the repre- 
sentatives of the gas company, summoned to the place, had declared, it 
may be said that they proved that the high tension cables prepared the 
way for the accident of the evening. 

On March 2, 1891, the five small high tension cables in the Larue res- 
taurant certainly became intensely heated. Their coverings were burned, 
both the lead, caoutchouc and jute wrapping, and the supporting mould- 
ing and the zinc screen were destroyed at the same time. This assur- 
edly was the cause of the odor which penetrated into the cellar. The 
copper core of the cable remained at a red heat for some time, and there 
followed an increase in temperature which by expansion caused the dis- 
placement of the low tension cables hanging without support in the 
manhole. The two lowest cables were then thrust into contact with 
the gas pipe, which they grazed. Then, with the commencement of 
the night service, the short-circuit came on. 

The experts came finally to the conclusion that the explosion was 
caused by a short-circuit brought about by the unfortunate presence in 
the manhole under the sidewalk of a gas pipe crossing a manhole which 
was designed especially for the electric lighting service of the estab- 
lishment. 

Perforation of Gas Pipes by Electrolysis.—Perforations of gas 
pipes by electrolysis have been extremely frequent in the last few 
years ; they are numbered by the hundreds. The perforations are pro- 
duced most frequently in lead pipes, though they are met with in the 
cast iron pipes. While these punctures occur rarely in the three sec- 
tors of the Halles Centralles, the Popp Company and the Power Trans- 
mission Company, they have been extremely frequent in the Edison 
sector. In the sector of La Place Clichy no occurrence of this kind has 
happened. As the leaks occur upon the public streets, the employees 
of the gas company hasten to the spot and investigate. When the pipes 
are uncovered holes are at once noted on their surface, through which 
the gas is escaping. It is known that the gas system of Paris under the 
sidewalks is covered with earth which is of a calcareous character or 
with plaster coming from buildings that have been torn down, and 
which, therefore, presents a chemical composition—. e., carbonates 
or sulphates of lime. A workman looking for leaks while digging with 
a pick frequently notices that the ground liberates a certain amount of 
heat, and that the service pipe is effected electrically even up to the 
meter. At the instant that a loss of electricity occurs in the cable car- 


ried under the sidewalk, the current takes the path of the gas system in| 


the vicinity. The carbonates or sulphates of lime, as the case may be, 
are decomposed by reason of a considerable rise of temperature, and 
carbonic acid or sulphuric acid is carried to the pipes. When this oc- 
curs in calcareous earthsit is found that the lead at the edges of the 
holes is covered with a layer which analysis shows is composed or car- 
bonate of lead and carbonate of lead hydrate mixed with oxide of lead. 
The carbonate of lead causes thinning of the metal, and finally pro- 
duces perforation. 

When the ground is composed of plaster or sulphates of lime, it is no- 
ticed that in consequence of the more immediate action of sulphuric 
acid the perforated hole is cleaner and presents a crater form. The 
edges are covered with a brownish powder which analysis proves to be 
sulphate or sulphuret of lead. These effects of sulphuric acid are noted 
also in the case of cast iron pipes, even of large diameter, and the per- 
iphery of the punctures is covered with a greenish compound which, in 
accordance with analysis, is ferrous sulphate, ferric sulphate and hy- 
drate of ferric oxide. 

These reactions which cause the perforations are due to electricity, 
and are electrolytic phenomena. The action takes place as if in an 
electrolytic bath, in which one electrode is the gas pipe, the other the 
cable, and the electrolyte the soil impregnated with water frequently 
acidulated. 

I have said that occurrences of this character have been very frequent 
in the Edison sector, while they were unusual in the other sectors. The 
Edison Company placed its cables in flat boxes with a tile cover (Doul- 
ton’s system). This arrangement seemed to possess every advantage, 
bots besause it was airtight and it facilitated inspection. This conduit, 





built under the sidewalks in earth sufficiently dry and with a slight 
grade, so that the water leaking in could run off, seemed excellent at 
first. The cables were kept in a good state of preservation, and no dam- 
age to the neighboring gas pipes was noticed. After a time, however, 
the joints sealed with cement became displaced under the pressure of 
the ground. The cement cracked and water entered the conduit. 
There were then many contacts with the earth at the joints, and conse- 
quently losses of current ensued, from which the gas pipes suffered. 
The Edison Company did not hesitate to discard the Doulton system in 
favor of a cement conduit designed by M. Clerc, one of its engineers, 
and the system has been employed with success on the boulevards. 
These conduits, which resemble those used by the Electrical Transmis- 
sion Company, are very small. The work of substitution, which has 
involved an expense of $80,000, is now completed, and to-day accidents 
caused by the distributing system are scarcely spoken of. 

The gas leaks caused by electrolytic phenomena have up to the pres- 
ent, with one exception, caused no appreciable harm, because of the fact 
that repairs have been speedily made. The exceptional case I will de- 
scribe: On the night of June 15th last three explosions occurred in 
succession in two Edison manholes located in Rue Notre Dame de Lorette, 
at the corner of Rue Breda. The first occurred at 10:50 P.m. The two 
manhole covers were thrown into the air, greatly frightening passers- 
by. One woman was thrown to the ground. The covers were re- 
placed about 11 o’clock, and half an hour later a second explosion oc- 
curred, again throwing the covers into the air. Then at 6 o’clock in the 
morning a third explosion occurred, in consequence of which an imme- 
diate investigation was begun. In seeking to account for the occur- 
rence some attributed it to ozone, but finally the following explanation 
was reached : 

On the 21st of March it had snowed in Paris, and the Street Depart- 
ment, in accordance with the usual practice, had used salt in the 
streets. It was concluded that the salt water had escaped into the Edison 
conduit. Under the action of the electricity in the cables the salt or 
sodium chloride had been decomposed into two elements, chlorine and 
sodium. Thesodium combined with the oxygen of the water, and the 
hydrogen was left in a free state. Then a combination of free hydrogen 
and free chlorine was formed, making a detonating mixture which had 
been fired by contact with the electric current and produced the ex- 
plosion. 

This explanation was ingenious, and I give it here for what it is worth, 

but in the explosion in Rue Breda there was certainly no snow to he 
considered, for it‘occurred in the month of June. It was doubtless gas 
which caused the explosion, for when excavations were made it was 
seen that the pipes had been punctured in proximity to the manholes. 
The gas escaping from the pipes passed through the Edison tile con- 
dyits into the manholes, where three different times it formed with the 
air an explosive mixture. It follows that to prevent accidents resulting 
from the proximity of conductors of gas and electricity it is necessary 
to adopt certain measures. 
In 1884 electric lighting and transmission of power had been developed 
and important installations were decided upon for both Paris and other 
large cities of France. The administration deemed it wise to interfere 
to the extent of imposing certain restrictions which would provide for 
public safety. An administrative and scientific council, presided over 
by the minister of posts and telegraphs, was appointed for this purpose 
by the decrees of September 15, 1884, and May 12, 1885. This commis- 
sion, to which I had the honor to belong, prepared regulations which 
were approved by decree, rendering mandatory certain precautionary 
measures relating to the arrangement and operation of electric conduc- 
tors used for electric lighting and transmission of power. 

The decree which regulated the manner of laying conductors, the in- 
stallation of generative apparatus, the potential currents, etc., contained 
no reference to gas except, perhaps, in Article 5, which says: ‘The use 
of the earth as a part of the circuit will be permitted only in exceptional 
cases. The employment of water and gas conduits to complete the cir- 
cuit is forbidden.” On April 16, 1891, six months after the Larue ex- 
plosion, M. Alphand appointed a new commission to investigate means 
to prevent accidents in the public streets attributed to electricity. 

As a result of the labors of this commission the Prefect of the Seine is- 
sued an order dated July 30, 1891, regulating the arrangement of con- 
ductors in the following particulars: First, method of insulating 
electric conducters contained in metallic covering ; second, manner of 
insulating these conductors in relation to other systems which are good 
conductors of electricity (water, gas, compressed air, etc); third, absolute 
prohibition of the practice of placing in a manhole, for the conductors 
of a given sector, any gas pipe, water pipe, compressed air pipe or simi- 
lar pipes or any conductor belonging to any other system fourth, ar- 
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rangement of the branches and pipes for them in the manholes ; fifth, 
obligation of the holder of a franchise to notify other companies when 
they encounter the latter's distributing system ; sixth, obligation of the 
company in each sector to examine the electric condition of its system 
at least once a year. The provisions of this order are enforced under 
the direction and supervision of the engineers of the municipal service. 
On their side the companies are not inactive ; they are seeking practical 
solutions of the problem. As I have said, the Edison Company has 
abandoned absolutely the Doulton conduits ; and this action entailed 
a great loss. The Popp Company is now engaged in substituting in its 
cast iron conduits cables supported by paraffined wood mouldings for 
cables that are often badly insulated. The gas compauy is investigating 
a system of isolating its service pipes by laying them in Flemish wooden 
conduits. It has also attempted to cover the service pipes in these con- 
duits with caoutchouc. On their side the City Engineers are laboring 
to improve the situation. I have no doubt that these efforts will lead to 
a solution of the problem so that electricity and gas may be distributed 
side by side in our public streets with perfect safety. 








The Use of Air for the Purification of Gas. 
CR RR 
{Communicated by Mr. Norton H. Humphrys to the Journal of Gas 
Lighting. } 

Judging from some inquiries I have recently received, the subject of 
the use of a small percentage of air in connection with oxide or lime 
purifiers, as an aid to the economical ard efficient purification of gas, is 
again attracting some attention. Probably the cause of this is the fair 
and temperate consideration of the whole question that is included in 
the series of articles for gas students which are now appearing in these 
columns, in which the writer accepts the fact that ‘‘in many gas works 
air is passed with the gas through the various apparatus, without the 
same depreciation of illuminating power as attends the mere mechanical 
admixture of air and gas,” and farther on remarks that ‘the resultant 
depreciation may not be felt.” This, I believe, covers all that those 
engineers who have found that the air process can be advantageously 
adopted in practice, have claimed for that system. No one has denied 
or impugned the accuracy of experiments made by Dr. Schilling and 
others, which show that the effect of mixing air or nitrogen with gas is 
to reduce the illuminating power to the extent of 7 per cent.—more than 
one candle—for each unit per cent. of diluent added. In saying that 
air can be used in connection with purification with or without certain 
results, we do not touch upon what might happen if the mixture was 
made in the absence of purifying apparatus. Just, for example, as one 
might praise the ability of Mr. Gladstone as a financier or a Greek 
scholar, without being considered to a’ cept, by so doiag, the views of 
that eminent statesman on the Irish question. And, further, it is quite 


exp!anation that fits in with the above-mentioned experiments, or with 
any others that do not at first sight agree with it. 

It is only reasonable to expect that the results of using air should vary 
at different gas works, just as all other results connected with purifica. 
tion vary. At no twoworks are the conditions the same. Several kinds 
of coals are used ; different methods of carbonizing, condensing and 
scrubbing areemployed. The proportionate area of the apparatus con- 
cerned to the quantity of gas dealt with may vary widely ; and it is the 
same as regards the proportion of impurity to be removed. Many other 
factors that go to affect the ultimate result might be mentioned. There- 
fore it follows as a natural thing that the results achieved at one works 
are in no sense a proof that different results are not, and cannot be, ob- 
tained at another. Yet an attempt has been made to cast ridicule on 
the air process, on the ground that the results do not agree either with 
those recorded some years ago, or with those obtained at other works. 
If this form of argument is to be followed, none of our supposed im- 
provements are worthy of confidence. Regenerator furnaces, inclined 
retorts, mechanical stoking, all display great diversity in results, com- 
paring one works with another ; and in each case the statistics of the 
present time show a considerable advance as compared with those re 
corded when the matter was in a less advanced state. No one thinks of 
condemning the principles underlying these innovations because of 
variations in results, or because one or moreof the reports may possibly 
show signs of haste or inaccuracy in their preparations. Why, then, 
should discredit be attached, on these grounds, either to the process it- 
self, or to the honesty or ability of the numerous gas engineers who 
use it. 

Most of those who make a fair, careful, and extended trial of this 


as to form the exception which proves the rule. The chief cause of the 
prejudice that seems to exist against it is an obstinate determination to 
refuse to recognize the existence of compensating causes, and in accept- 
ing the experiments of Dr. Schilling and others upon pure gas asa 
proof of the ultimate result obtained when air is admitted at any stage 
of the purifying apparatus. There is nothing at all unreasonable in 
supposing that the air may assist in reducing the depreciation in illumi- 
nating power and loss of hydrocarbons that is known to obtain, to a 
greater or less extent, in every purifying box. ‘‘ Out of two evils choose 
the less ;” and whether the less is the retention of a small portion of 
nitrogen in the gas, as compared with the precipitation, and consequent 
return to the tar well, of a part of the valuable light yielding hydro- 
carbons, is a matter to be decided, not by dogmatic assertion, or even by 
reading of the results obtained at other places, but by careful individual 
experiment in each case. 

But here another difficulty comes in. If the photometer shows that 
air purification may be resorted to without prejudice to the quality of 
the gas, we are met by the assertion: ‘‘ So much the worse for the pho- 
tometer.” So it is necessary to fall back on general facts and ask: ‘‘ Is 
there any case known where the adoption of the air system has led to 
dissatisfaction among the consumers?’ No doubt, from sentimental 
considerations, the inhabitants of a district would at once fancy there 
was something wrong if they were told that such a system was in use. 
But, as a matter of fact, there is no evidence whatever to show that gas 
treated by the air process is less acceptable to the consumers than any 
other. It neither diminishes the value they receive from the gas nor 
raises their accounts. There is no sign whatever of a greater degree of 
dissatisfaction than is the general experience. With this point in view, 
it must be remembered that any economy that can be introduced in 
working expenses goes for the ultimate benefit of consumers. There- 
fore, so far from being unjust, a form of robbery, etc., it is really a ben- 
efit to all concerned. é 

No doubt the photometer may be overdone, and made too much of. 
If a description of gas is supplied that gives general dissatisfaction, it is 
of no use to get behind the legal test, and say that it conforms to the 
parliamentary requirements. Consumers may possibly be silenced by 
such a plea, but they will not be satisfied; and it should be the object of 
every gas works manager to satisfy his customers. But while there may 
be some ground for saying that the photometer does not prove every- 
thing, it is rather bold to say that it proves nothing. Surely some de- 
gree of value is to be attached to its indications, or it would never have 
attained the position of a standard testing apparatus. A gas that shows 
well in the photometer room is more likely to give satisfaction than one 
that does not. Beyond this, there is the question of whether consumers 
find the gas suited to their wants. For information on this point, we 
must go to the complaint book, which should be a recognized feature in 
every gas works. It should contain a concise record of all complaints, 
whether real or imaginary, together with the remedy adopted, if one is 
practicable. The latter class of vomplaints are by no means to be over- 
looked, however ridiculous they may appear. They are accepted as rea- 
sonable and real by one person at least—the consumer who brings them 
—and often by many others in addition. At any rate, they indicate the 
current of public opinion; or public prejudice, which is much the same 
thing. They are straws which indicate the way the wind is blowing. I 
have kept such a record for many years, and refer to this fact in order 
to show that, in saying that the proper use of the air process need not 
injure either the gas or the consumers, there is no getting behind the 
photometer, but speaking from actual knowledge of the whole circum- 
stances. 

On consulting a friend at the time the introductionof this process was 
under consideration, I was warned that difficulty would arise on ac- 
count of stratification, which would lead to complaints from consumers 
living at the extremities of blind mains, or in the lower levels. There 
1s no reason why 1 per cent. of nitrogen should be more likely to strat- 
ify than any other permanent gaseous constituent. Still this point has 
received careful consideration; and the complaint book shows that there 
is not the slightest foundation for it in fact, so long as the air process is 
properly applied—that is to say, where a larger quantity than is suffi- 
cient to combine with the sulphureted hydrogen is not used. I cannot 
speak as to the effects produced when a real excess of air 1s admitted, 
not having had any experience on this point, and regarding it as an 
abuse rather than a use of the air system. 

In joining in a discusssion on this subject at the 1889 meeting of the 
Gas Institute, I mentioned a fact that had been observed in the practi- 
cal working of this system, which might help to account for the ab- 
sence of such depreciation in the quality of the gas as might be expected 





process adopt it permanently. The number who reject it are so small 


from results obtained by diluting pure gas with air. It was the in- 
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creased temperature in the purifiers. The writer of the articles already 
referred to has also observed the same thing. All who have had much 
experience with purification in cold weather will agree that this is an 
undoubted advantage, and for many reasons. Other matters might also 
be suggested. For example, it is necessary to assume, when one per- 
sists in treating air admitted at any part of the apparatus prior to the 
purifiers, with air as used in Dr. Schilling’s experiments, that the nitro- 
gen. passes freely through the purifiers without being acted upon. I 
am under the impression that some of it absorbed, and goes to form 
cyanogen, or possibly other nitrogen compounds. The oxide em- 
ployed during the four year’s working of this process appears to be 
richer in that class of substances than was formerly the case; but, un- 
fortunately, it is only with the last few years that I have begun to ex- 
amine oxides for cyanogen or Prussian blue, and therefore have no 
data for comparison. The absence of any accurate method for deter- 
mining nitrogen in coal gas renders it impracticable to investigate this 
point further ; so I do not place much importance upon it, but merely 
instance it as an example of the difference between air admitted before 
the purifiers, and that merely mixed with pure gas. But whether or 
not this is a correct explanation, there is no getting away from the ob- 
served fact, which is now proved to be the case in all parts of the coun- 
try, that a small percentage of air may safely be used without injury to 
the rights of the consumers, and with advantageous results. 

As with any other quantitative purifying process, by which I mean 
any process depending upon the regular addition to or admixture with 
the gas, of proportionate quantities of gaseous or liquid reagents, this 
system must be worked systematically and carefully, if it is to be a gen- 
uine success. When this is done it offers several practical advantages. 
The material does not fail suddenly, but very gradually ; so that, even 
in the depth of winter, a few day’s notice of the necessity to change a 
purifier may be confidently looked for. The oxide, when thrown out, 
revivifies quite as rapidly as it does when no air is used. As the system 
admits of a much longer period of rest, it is not necessary to turn the 
oxide repeatedly with shovels, in order to hasten its revivification. A 
considerable saving of that costly and unreliable article, labor, is thus 
represented. 

Back pressure and caking of the material are caused by excess of air 
if they occur at all, and with proper working they are entirely avoided. 
Sometimes, after the material has increased largely in sulphur, by pass- 
ing a comparatively large quantity of gas, it swells to such an extent as 
to increase the back pressure ; but it never does this so suddenly as to 
cause a stoppage or loss of gas. As with the failure to absorb sulphur- 
eted hydrogen, this takes place so gradually that itis sure to be observed 
at the exhauster outlet before any harm can be done. Probably, on ac- 
count of the thorough revivification secured by a longer period of rest, 
there is none of that weak and unreliable action sometimes experienced 
with oxide that has already absorbed about 40 per cent. of sulphur; and 
it can easily be charged up to 60 per cent. or more. As to the question 
of nuisance, which is of importance where the gas works are situated in 
a crowded neighborhood, there is not only the reduction caused by less 
frequent opening of the boxes, but there is no necessity for hurried 
changes at all hours of the day or night, so that arrangements can be 
made for dealing with the foul material in the most effective way. 

I have never attached much importance to the ‘‘ carbureting” of the 
air, either by admitting it at the hydraulic main, or passing it through 
special apparatus for bringing it in contact with hot tar. If the con- 
densing arrangements are as they shou!d be, and the heavy tars are re- 
moved at a proper temperature, but little benefit can be looked for, as 
substances that have once separated from the gas cannot be expected. to 
remain permanently, if returned to it. In my case, the inlet of the ex 
hauster is the only locality where a sufficient degree of exhaust exists to 
draw in the required proportion through the meter and a small hydrau- 
lic seal (which acts as a safeguard in the case of back pressure due to 
the accidental slowing or stopping of the exhauster). So this point was 
selected, as avoiding the necessity for a small exhauster or other ar- 
rangement for injecting the air. Nitrogen would act as a carrier of 
hydrocarbon vapors, in the same way as hydrogen, carbonic oxide, or 
any other permanent gas; but the quantity concerned is too small to 
render this of any moment. 








THE street committee of the New London (Conn.) City Council has 
submitted an adverse report on the petition of certain speculators, who 
applied for the right to use the streets for the purpose of burying gas 


mains therein. Now that the authorities have sustained the New Lon- 
don Gas Company in its possession of the field, would it not be in order 
for the Company to improve its plant—both manufacturing and dis- 
tributing ? 


ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
a 
ONE of the topics to be discussed at a special meeting of the author- 
ities of Middleboro, Mass., to be held on the 25th inst., is the proposal to 
purchase for public account the plant of the Middleboro Gas and Elec- 
tric Light Company. The Company’s capital stock amounts to $80,000, 
and its other obligations amount to as much more. 





THE Vallejo (Cal.) Gas Company will extend its main system aloag 
and through what is known as the Georgia street wharf, the authorities 
having determined to light the wharf by means of gas. 





Mr. CHARLES H. DuNnBaAR has been appointed Inspector for the 
American Gas Company, of Philadelphia, and his headquarters will be 
at the Company’s home office. This probably lets General Manager 
George G. Ramsdell out of the continuous round of travel that has been 
his portion. Mr. Dunbar is well up in practical gas engineering, and 
the Company is to be congratulated on having attached him. In the 
meantime we might call attention to the fact that the American Com- 
pany never before was so prosperous. Watchful, efficient management 
always tells. 





THE proprietors of the Parkersburg (West Va.) Gas Company have 
determined to reconstruct the works. It is probable that the new plant 
will be arranged to manufacture a mixed gas—coal and water. 





THE Berlin Iron Bridge Company, of East Berlin, Conn., has secured 
the contract for the new buildings required for the Wm. Cramp & Sons 
Ship and Engine Building Company, of Philadelphia, Pa. The Bridge 
Company recently completed a boiler shop for the Messrs. Cramp, and 
the securing of the additional contract rather goes to show that the 
great shipbuilding concern was satisfied with the work performed by 
the Bridge Company. The new buildings will consist of a ship-shed, 60 
feet by 100 feet, a ‘‘ blackboard,” 75 feet by 200 feet, and a bending shed, 
86 feet by 150 feet, to be constructed throughout of iron. 





TuE Bridge Company has also just completed a power station, 38 feet 
wide by 112 feet long, for the Roaring Fork Electric Light and Power 
Company, at Aspen, Col. 





At the annual meeting of the Charleston (S. C.) Gas Light Company, 
the following officers were chosen : D'‘rectors, Messrs. Thomas Turner, 
A. 8. Johnston, J. C. Simonds, John 8S. Riggs, Geo. W. Williams, M. 
Israel, H. E. Young, George L. Buist and H. H. de Leon ; President, 
Thos. Turner ; Secy. and Treas., William Morrison. 





WE regret to announce the death of Mr. Nathaniel W. 8S. Tufts, son 
of the late Nathaniel Tufts, of Boston, Mass. His demise occurred on 
the 6th inst., and the funeral ceremonies were celebrated on Wednes- 
day, March 8th, at his late residence, No. 23 Cumberland street, Boston. 
Deceased was in his 31st year. 





Mr. W. 8S. Humes, Secretary of the Altoona (Pa.) Gas Company, 
writing to the JouURNAL under date of March 9th, says : 

To the Editor AMERICAN Gas LIGHT JOURNAL: Noticing the article 
in the JouRNAL, dated March 6th, giving a description of our new plant 
which has iust been completed, or within the past year, I thought it 
might be of interest to you to know that we are still on the move, and 
that the increased demands for gas, since the starting of our new works 
about one year ago, necessitate the following enlargements and exten- 
sions, which already have been commenced, and which will be mostly 
completed this coming summer, viz.: Trunk lines as follows, being the 
basis of a system of distribution and extension to the outlying town of 
Juniata : 9,300 feet of 20 inch ; 1,600 feet of 16 inch ; 8,225 feet of 12 
inch ; 2,100 feet of 6inch. At works proper: Two sets 7 foot 6 inch 
Lowe water gas apparatus ; tank for one million foot holder—the first 
lift only of which will be put in for the present ; the present storage 
holder of 300,000 cubic foot capacity to be converted into a relief holder 
in connection with the water gas plant. In addition to the above, the 
following buildings are to be erected, viz.: Store room, workshop and 
blacksmith shop, stable and sulphate of ammonia plant. Our ordinary 
extensions of mains, for which petitions are already filed and same ap- 
proved, will amount to about 14 miles, none of which is to be less than 
4inch. Mr. George H. Harper, the new Superintendent, who took 
charge January 1st, 1893, is fully installed, and everything is moving 
along in a very satisfactory manner. 





THE news that the clay retort, firebrick and tile manufacturing busi- 
ness, formerly conducted in the Red Hook Point district of Brooklyn, 
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N. Y., under the firm name of Messrs. E. D. White & Co., will not be 
permitted to lapse, will give great satisfaction to hundreds of our read- 
ers. A circular letter forwarded to the JoURNAL on Monday last ex- 
plains that ‘‘the business of Messrs. Edward D. White & Co. has been 
incorporated as the Brooklyn Fire Brick Works, and the manufacture 
of clay retorts, firebrick, tile and fire material of the finest quality will 
be continued.” The business was established in 1854, and was taken 
over by the incorporated Company something over a fortnight ago. 
The officers (from an inspection of the names of whom it will be seen 
the Company still retains the invaluable services of Mr. E. D. White) 
are the following: President, A. H. Gutkes ; Vice-President, E. D. 
White ; Secretary, Frederick P. Morgan. The business office is at No. 
88 Van Dyke street, and the office and works can easily be reached from 
New York by way of Hamilton Ferry and the cars of the Van Brunt 
Street and Erie Basin Railroad. 





Mr. M. Bows, Superintendent of the Raleigh (N. C.) Gas Company, 
experienced a severe shock the other day, but we are pleased to add that 
he speedily recovered his equanimity. The cause of his agitation was 
the receipt of a letter from a consumer who averred that his meter must 
be quite slow, since he knew that he was burning more gas than his 
monthly bills showed. 


THry do things very differently, however, in the above regard, in 
New Jersey, as witness the following from the Newark Advertiser of 
the 10th inst.: ‘‘ Paul B. Abrell, who keeps a saloon at No.6 Bowery 
street, was arrested by Deputy Sheriff John Collins this morning on a 
civil process of the Supreme Court, on a debt of $952 due to the Newark 
Gas Light Company. The arrest was the result of a discovery by Ed- 
ward Baldwin, a young man in the employ of the Company. On Feb 
ruary 25th he started out to make the rounds of the lower end of the 
city to take the state of the meters. As this was his first trip on this 
route he was unacquainted with the situation of the Company’s meters 
in the different houses. At No. 6 Bowery he found on the ground floor 
a saloon, on the second floor a jewelry store and on the third floor a 
dance hall, all three kept by Abrell. Thinking, of course, that the meter 
was situated in the basement, as in most houses, he walked right down 
into the cellar and looked about for it. He failed to find it, however, 
but behind a large ice box he found what proved to be a false connec- 
tion with the main pipe. Investigation showed that Abrell, who is 
something of a mechanic, had taken the meter out of the cellar and 
placed it in the saloon on the ground floor. Through these pipes he 
drew the gas for the saloon and paid only about $7 or $8 amonth for it. 
But his upper floors he lighted from the false connections which he had 
made himself. Not saying a word to anyone, Baldwin read the state of 
the meter and returned to the office. The following day he returned to 
the place to make further investigations. He was rewarded by the dis- 
covery that the gas engine used to operate the ventilating fans in the 
saloon was also fed directly from the mains, the amount not being 
registered by the meter. This time he reported the results of his ex- 
amination at the office. On Monday, with another clerk, he returned 
to No. 6 Bowery, and without the knowledge of Abrell made a drawing 
of the false connection, and it is to be used as evidence. At the Gas 
Company’s oflice Mr. Dusenberry said : ‘We think this man has been 
steadily robbing our Company for about four years. We estimate the 
amount of gas he has used to be worth $1,000. We shall bring a civil 
suit against him rather than a criminal one, for he is a man who owns 
considerable property.’” 








THE American Meter Company is constructing a 16-foot station meter 
for the New York Mutual Gas Light Company. Its rated capacity is 
four million cubic feet per 24 hours. The Meter Company is also re- 
constructing a station meter for the Equitable Gas Company, of this 
city. 





Mr. Harry T. CRESSWELL, counselor to the city and county of San 
Francisco, Cal.,was recently appealed to by the Board of Supervisors for 
an opinion as to whether the city and county government had the right, 
under the State Constitution, to regulate the prices at which electric 
lights might be charged for, either to the city or to the citizens. Hav- 
ing considered the matter, Mr. Cresswell returned a» affirmative 
opinion. 


Section XIX. of Article XI. of the Constitution of California, which 
bears upon the matter submitted to Mr. Cresswell, is as follows: ‘In 
any city where there are no public works owned and controlled by the 
municipality for supplying the same with water or artificial light, any 
individual or any company duly incorporated for such purpose under 
and by authority of the laws of this State, shall, under the restriction 








of the Superintendent of Streets, or other officer in control thereof, and 
under such general regulations as the municipality may prescribe, have 
the privilege of using the public streets and thoroughfares thereof, and 
of laying down pipes and conduits therein and connections therewith, so 
far as may be necessary for introducing into and supplying such city and 
its inhabitants either with gas lightor other illuminating light * * *.” 
The section also provides that the municipal government shall have the 
right to regulate the charges made by individuals or corporations or- 
ganized under the laws of the State, and enjoying the privileges speci- 
fied in Section XIX. 


Mr. F. D. Paas, the popular Collector of the Fitchburg (Mass.) Gas 
and Electric Light Company, is at last out and about. His illness was 
a most severe one. 








‘*OBSERVER” forwards the following: ‘‘Mr. Floyd has prepared 
plans for an enlargement and general remodeling of the offices of the 
Lowell (Mass.) Gas Light Company. The office quarters are to be en- 
larged by taking on the entire length of the building on Shattuck street, 
including the portion now used as a workshop. This will allow an in- 
terior office about 68 feet long. A counter will extend the entire 
length, and the public space outside will be 15 feet wide. There will be 
seven pay wickets, instead of those as at present, also an additional en- 
trance on Shattuck street towards the southern end of the building. 
Both the outside doors will open in vestibules, and the entrance to the 
space behind the counter will be from the vestibule on the corner. A 
small annex in the rear will be raised an additional story to provide 
workshop room. The interior fittings will be in ornamental hard 
wood.” . 


Some time ago we reported that the Consolidated Gas Company, of 
this city, had filed plans for the construction of a building on, 144th 
street, west of Third avenue. The structure in reality is to be erected on 
114 street, near Third avenue, and is to serve for offices, workshop, etc., 
at the Harlem station. . 


THE street lighting contracts at Trenton have been awarded for a term 
of three years on the basis of the figures printed in the JOURNAL of a 
fortnight ago—that is, the Pennsylvania Globe Gas Light Company will 
light the suburban districts with gasoline lamps, the Trenton Gas Light 
Company will furnish gas to lamps at such points or in territory 
reached by their mains, but not electrically lighted, and the Trenton 
Light and Power Company will supply or maintain arc lights. It may 
be remembered that a tender was submitted by the Trenton Passenger 
Railway Company, urging that incandescent electric lamps be employed 
in the public lighting of the city, and the proposition was referred for 
investigation to the Lamp Committee of Council. Subsequently, Mr. 
Burgner (cliairman) reported that the committee had visited Bristol, 
Burlington and Lakewood, and had found that incandescent electric 
lights were unsuitable for street lighting purposes. 











THE gas plant (operated by one of the large cotton mills of the dis- 
trict, both on account of mill supply and public use) at Suncook, N. H., 
which was destroyed by fire about two months ago, is to be rebuilt. 





PUBLIC opinion at Watsonville, Cal., has forced the authorities to 
take a step forward in respect of the public lighting. Heretofore a 
moontable was followed, but hereafter the practice will be to keep the 
lamps alight from dusk to midnight every night in the year. 





On the 10th inst. representative Reinoehl introduced in the Penn- 
sylvania Legislature a bill which has for its object the regulation of 
charges that may be made to customers by the electric lighting com- 
panies of the State. Briefly stated, the rates are as follows: For ‘‘light 
supplied for public lighting in any city, borough or town or township, 
25 cents per day of 24 hours for each arc (2,000-candle power) lamp ; 
for each arc lamp supplied to individuals in the said cities and towns, 
25 cents per day of 24 hours; and one-quarter of one cent per 
hour for each 16 candle power incandescent lamp.” A violation of the 
law is punishable by a fine of not less than $100, or more than $1,000. 





TuE following correspondence from the Massachusetts State House, 
dated March 11, will be of interest: ‘‘The demand for cheaper gas has 
produced a most bewildering crop of expedients, all with the desired 
end in view ; but thus far the Committee on Manufactures has had no 
time to present anything to solve the problem. It has reported upon 
two measures, and one of these relates to a subsidiary question—namely 
whether or not a person who has been a member of the Gas and Electric 
Light Commission, or in its employ, shall be employed by any gas com- 








eo, Oo 


mal 
~ 


=o r Be 


li i i OO ke 


) 
} 
) 
; 
r 





Mar. 20, 1893. 


— Mmerican Gas Light Zournal. 406 








pany doing business in this Common wealth, as counsel or in any other ca- 
pacity, until a period of 5 years shall have elapsed. The object of this bill 
is obvious. It had its rise in the employment of ex-Commissioner Coffin 
as counsel by the Boston Gas Light Company, and of Mr. Allen,formerly 
Clerk of the Commission, in a confidential position. The argument in 
behalf of the bill was that, having had access to the State’s archives and 
other sources of information, it was an injustice to the Commonwealth 
for one of its servants to go over to the enemy, so to speak, with inval- 
uable State secrets. The object sought was a laudable one, but the ar- 
gument advanced in its support proved too much, for it might also be 
held that the Attorney General should not practice law for five years af- 
ter leaving his office, or that the State Treasurer should for a like period 
eschew fiduciary vocations. So the committee reported leave to with- 
draw—the only logical report, it would seem, that it could make. The 
only other general report made by the committee is adverse to the peti- 
tion asking that cities of more than 200,000 inhabitants may purchase 
gas or electricity and provide apparatus and appliances for its distribu- 
tion. On the matters still unreported upon there are several which re 
late especially to the manufacturing of gas and electricity by cities and 
towns. The objects sought by these bills, severally, are to require a 
popular vote before a city or town can embark 1n the business of muni- 


_ cipal lighting; empowering any city or town which has purchased a gas 


or electric light plant to purchase and hold pipes and lines ruaning or 
extending into adjoining towns; providing for boards of commissioners 
in cities and towns to have full power to obtain a plant and manage it ; 
and providing that any city or town ‘may from time to time 
procure and maintain within its limits such lands, buildings, ma- 
chinery and appliances as if may deem necessary or convenient 
for making, generating, distributing and using gas or electricity, and 
noth‘ng in this Act shall be construed to take away, restrict or impair 
its right so to do.’ This last bill was submitted by Mayor Matthews, with 
several others, which refer more intimately to the cuncrete question of 
cheap gas. The other bills propose that, in cities of over 200,000 inhab- 
itants, corporations shall not charge more than $1 per 1,000 cubic feet 
for gas, and that the gas shall not be less than 25 candle power; that gas 
companies may consolidate and establish a uniform price of not exceed- 
ing $1.30 per 1,000 feet when used for illuminating purposes, and $1 
when used for heating, cooking and power, the gas to be not less than 
25-candle power ; that corporations shall furnish gas and electricity for 
municipal purposes at the reasonable cost to manufacture the same ; 
that City Councils may provide by ordinance a sum to be paid 
by gas and electric light companies receiving authority to open 
the streets, for setting poles, laying wires and pipes, or making 
repairs (with a like bill applying solely to Boston); that the Al- 
dermen may prescribe the payment of annual fees as one of the 
conditions of their consent to companies to dig up and open the 
grounds of, or maintain their wires in, the city of Boston (witha similar 
bill applicable to all cities and towns); that gas and electric light com- 
panies doing business in Boston shall value their real estate and machin- 
ery for tax purposes at the same sum that they value the same in their 
sworn returns to the Gas Commissioners, and that any city or town: 
which shall establish a plant for manufacturing or distributing gas or 
electricity, or shall purchase a main gas works or central electric light- 
ing station within its limits, shall have the right to purchase, told and 
use the outlying plant, means of distributing and property of the party 
from whom it buys the main gas works or central electric lighting 
station. This last bill was submitted by Mayor Winn, of Malden, and 
all the others by Mayor Matthews, of Boston, with the exception of the 
bill relative to consolidation of companies, which was presented by 
Micah Dyer and others. Then, in addition to what is going on at the 
State House, a petition is before the Gas Commissioners, from Mayor 
Matthews and others, asking that the price of gas furnished by the Bos- 
ton, South Boston, Dorchester, Roxbury and Bay State Gas Companies 
may be reduced. There has been one hearing upon this petition, and 
there is to be another on the 21st inst. With all these projects in view, 
the situation, it will be seen, is somewhat mixed, and it would be rash 
to predict the outcome, except in a general way to say that the price of 
gas has got to come down. Doubt, however, is cast upon the possivility 
of the Brookline Company carrying out its contract with the city of 
Boston, on the ground that it is quite out of the question that it can lay 
the necessary pipes within the time fixed in the contract. If this con- 
tract can be carried out, it is likely to discourage the efforts of the par- 
ties seeking incorporation as the Metropolitan Gas Company. These 
parties, by the way, are not strenuous about obtaining a charter if the 
general law is amended allowing a capital of $5,000,000, and it is not 
improbable that the Committee on Manufactures will recommend such 
an amendment.” 


AN opposition concern, to be known as the Hudson River Gas Light 
Company, has been incorporated for the purpose of supplying gas in the 
district centering at Bayonne and Greenville, New Jersey. The Com- 
pany binds itself to furnish gas to ordinary consumers at the rate of 90 
cents per 1,000, net ; to maintain gas lamps (3 foot burner) on an all- 
night and every night table, at $15 per post per annum; and to main- 
tain the quality of all the gas supplied at not less than 22 candles. 





THE Milwaukee (Wis.) Gas Company is to be ‘‘ financed” by the 
syndicate that recently acquired control of it. Control (the capital 
stock amounted to $1,175,000 par value) cost the purchasers in round 
numbers $3,500,000, and, in round numbers, the proposal now is to in- 
crease the stock to $4,000,000, and to issue $3,500,000 of 5 per cent. 
bonds. Will the gas business of Milwaukee stand the load ? 





THE proprietors of the Healdsburg (Cal.) Gas Company are consider- 
ing the question of doubling the manufacturing capacity of the plant. 





THE electric light plant constructed for public account by the author- 
ities of East Portland, Ore., has been sold to the Portland General Elec- 
tric Lighting Company. The purchasers paid $27,000 for it, whereas the 
original cost of the same was not less than $42,000. 





ACCORDING to the Chicago Tribune, two bills aimed at the gas com- 
panies of Illinois have been submitted to the Legislature by Mr. Nohe. 
One of these requires gas companies to put in pipes and mains at their 
own expense upon the order of the City Council or Board of Trustees ; 
also, to put in connecting pipes to inside the curb line of each and every 
street, when so ordered by the corporate authorities, at the company’s 
sole expense. Any company failing to comply with the provisions of 
the Act shall become indebted to the city or town in the sum of $5,000, 
failure of the payment of same within a specified time to result in a for- 
feiture of all the company’s franchises. The other bill provides that 
gas corapanies can shut off the supply of gas only after three days’ no- 
tice to the delinquent, and shall collect for such gas ‘‘ only on satisfac- 
tory evidence of the correctness of the meter used.” 








On Lamp Cylinders. 


tel 

Professor Weber, of Berlin, recently spoke, befere the Markish Gas 
and Water Association, on the above subject, and our abstract of his 
remarks is taken from the Gas World: 


Complaints are frequently heard as to the splitting of lamp chimneys, 
even under the most careful handling, when the flame is lit or put out; — 
and also as to the dulling of the glass, which calls for wiping or wash- 
ing, after which the glass is more liable to split. The cause of this is 
partly physical, partly chemical. Experiments were made, in the Char- 
lottenburg gas works, with gas lamp cylinders and petroleum lamp 
chimneys from various sources ; the flames being kept of the same size 
and alig’t for equal times. Four chimneys being exposed to this treat- 
ment for eight days continuously, it was found that one of them was 
hardly affected, while three were badly tarnished ; the nature of the 
glass has therefore something to do with the result. Petroleum lamp 


chimneys also broke up in many cases, while others subjected to the 
same treatment did not do so ; but those which most readily broke were 
those which had become tarnished, and those which have held out for a 
long time have remained bright. The brittleness of glass depends large- 
ly on imperfect annealing. Boiling the chimneys in water may have 
a good effect ; but if it have not a good effect then it does mischief, for 
the surface becomes, to some extent, more easily attacked, and the cylin- 
der becomes ready to split when heated. Dipping a heated cylinder in 
very hot oil or melted fusible metal is a method not easily applied. 

The tarnishing of the glass depends on its chemical composition ; and 
it is largely due to the action of the combustion gases upon itself. That 
glass is readily acted upon by water is easily shown by this, that pow- 
dered glass, after being moistened, will render red litmus paper blue, in 
consequence of the water dissolving alkali out of the glass. ‘ 

The tarnish inside the lamp chimney contains (as Wobhler, of Gottin- 
gen, also observed) sulphuric acid and alkali, the former from the com- 
bustion of sulphur in the gasor from the residuum of purification acid 
in the petroleum, the latter from the glass. If bisulphide of carbon be 
added to the gas, the tarnishing is more rapid. The glass, if tarnished, 
has its surface altered ; and this gives a hold to the causes which pro- 
duce splitting. A particular glass which tarnished very badly and soon 
split contained 73.87 silica, 0.65 alumina, 6.70 lime, 1.69 potash, and 
17.09 soda. The lime in this case was too small in quantity to make the 
glass resistant gnough. The lime ought to be about 9 per cent. Besides, 
the alkali was very high, nearly 19 per cent. This makes the glass easy 
to work at the gas works, but leaves it feebly resistant to the action of 
water. The proportion in good cylinders is found to be silica 6 to7 
atom equivalents, lime 1, and alkali 1.5 (or, say, silica 73.8 per cent., 
lime 9.8, and soda 16.4). Further experiments are being made by Pro- 





fessor Weber on this subject. 
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The Market for Gas Securities. 


oe 


The general share market was very irregular 
during the week, with a marked tendency toa 
depression that more than once betokened a 
panic. In common with the general list Con- 
solidated gas shared in the shearing of quota 
tions, and the low figure of 122 was made in it 
yesterday. The opening to-day (Friday) is re- 
turned at 122} to 122}, and there wassome good 
inquiry for the shares. There is only one thing 
that can keep Consolidated from going to 150, 
and that would be the passage by the Legisla- 
ture of the dollar rate ; but this seems not 
at all protehio. ioe is weaker, at 191 to 
192. ndard is in little demand, although the 
price thereof is unchanged. 

In Brooklyn shares not much is doing, and 
the clouds are rolling away from the face of 
consolidation. The election to the old Brook- 
lyn esx ges Board of Directors of Mr. Felix 

ampbell, who justly has the confidence of 
every well-balanced investor of money in 
Brooklyn, means very much, and principally 
that an understanding between the hitherto 
conflicting gas interests has been reached. The 
smiling sphinx (Mr. Fanshawe), of the Equity 
Construction Company, is evidently more at 
ease with himself than ever, and thus is virtue 
ever rewarded. Before May ist the Brooklyn 
situation ought to be easily comprehended in 
all. Chicago gas is down to 87. Bay State 
common is in better demand, at an advance of 
about a point or two, and Baltimore Consoli- 
dated is stead _ 60}. We note a sale atauction 
of 25 Fulton Municipal, at 150. 








Gas Stocks. 


Quotations by Geo. We. Close, Broker and 
Dealer in Gas Stocks, 


16 Watt Sr., New Yorx Crry. 
Marca 20. 
Al} communications will receive particular atten 





gilt pa ae ae quotations are based on ope cane 
Capital. Par. Bid Asked 
Consolidated.............. $35,430,000 100 122} 1224 
Central....... eccccceee coeees 500,000 50 90 95 
1 BR nisistctinn ERG. es on ee 
Equitable.............00... 4,000,000 100 190 192 
** Bonds.......... 1,000,000 — 106 108 
Harlem, Bonds.......... 170,000 — — — 
Metropolitan, Bonds.... 658,000 — 110 115 
NN ie sinks ssn sete esavncens 3,500,000 100 145 — 
88 BOER, cscccc.ccccce 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 — 
Northern. ....... a nin . soccer, 50 — — 
Oe PE vse oscccce 150, — — 100 
Richmond Oo., 8. L.. 346,000 5 —- — 
ae Bonds......... 20.000 — — — 
Standard Gas Co-- 
Common Stock....... 5,000,000 100 35 
Preferred.............. 5,000,000 100 88 91x 
TE sctcsib otatensioncce 50 112 





Gas Co’s of Brooklyn. 
Brooklyn.......0000. «. 2,000,000 25 135 137 
CitiZEDS .....0.0cc00eeeeere - 1,200,000 20 1053 106 
“  §. F. Bonds.... 320,000 1000 — 103 
Equity Gas Light Co... 2,000,000 100 45 — 
Bonds.......00008---- 1,090,000 — — 75 
Fulton Municipal...... - 3,000,000 100 150 152 
ve Bonds 300,000 102 — 
Peoples ......cesesereeeeeees 1,000,000 10 105 110 
‘6 Bonds (7’s)...... 368,000 — 100 — 
i $6. UB) ccoces 94,00 — 100 — 
Metropolitan...........00 870,000 100 140 — 
sad Bonds (5’s) 70,000 — 100 — 
NaSSAl.........ceeeee seven’ 1,000,000 25 170 — 
Fe Reinsapaviasesoce 700,000 1000 99 100 
Williamsburgh........... 1,000,000 50 160 — 
om, Bonds... 1,000,000 — 107 110 
Out of Town Ges Companies. 
Soston United Gas Co. — 
Js Series S.F. Trust 7,000,000 1000 62 83 
th ike 3,000,000 1000 64} — 
Bay State Gas Co.— 
S*OCK.....cccccee coceee - 5,000,000 50 30 30} 
Income Bonds....... . 2,000,000 1000 60 70 
Buffalo Mutual, N. Y... 750,000 100 110 — 
_ Bonds... 200,000 1000 95 100 
Citizens, Newark......... 1,000,000 50 155 160 


Chicago Gas Company. 25,000,000 100 
Chicago Gas Light. & 
Coke Co.— 
G’t’d Gold Bonds 
Equitable Gas & Fuel 


863 87 


7,650,000 1000 85 90} 











Qo , Chicago, Bonds 2,000,000 1000 — 101 
People’s Gas and Coke 
Co., Chicago— 
Ist Mortgage....... 2,100,000 1000 — 108 
2d Ps eedite 2,500,006 1000 104 105 
Consumers Gas Light 
Co., Jersey City...... 2,000,000 100 2 -- 
iiiicnttincntcses 600,000 1000 Ss 90 
° 
Advertisers Index. 
GAS ENGINEERS, Page 
Jos. R. Thomas, New York City.......cccececee cece e seus 421 
Wm. Henry White, New York City..............cecceceeees 427 
Fred. Bredel, New York City........00....ccccecesceceeeece 423 
H. C. Slaney, New York City........sccccccccsceccccssseees 421 
Frederic Egner & Co., St. LOUIS, MO.....csesseececseeeeeeee 426 
Geo. R. Rowland, Brooklyn, N. Y........cseecseeseeeceenee 421 
Jas. R. Smedberg, Chicago, Illsy.........ccccceeseeescencees 421 
CHEMISTS. 
Durand Woodman, New York City........scee-.-seeesecees 412 
PROCESSES. 

National Gas Light and Fuel Co., Chicago, Ills............. 418 
Bartlett, Hayward & Co., Baltimore, Md............ Shaan 425 
United Gas Improvemc nt CO , Phila, Pa..........00-..seeee 417 
Burdett Loomis, Hartford, Comn...........5....0sseeeeeess 427 
National Gas and Water Co., Chicago, Ills.................. 419 


GAS WORKS APPARATUS AND 
CONSTRUCTION. 


James R. Floyd & Sons, New York City.............eseesees 427 
Continental Iron Works, Brooklyn, N. Y¥.....0..-...--cseees 412 
BE ONE, Bs COs ches ceancycacecbececsesccstare 427 
Kerr Murray Mfg. Co., fort Wayne, Ind.... ............... 424 
Stacey Mfg. Co., Cincinnati, Ohi0............ceceeeeveeeeee 427 
Bartlett, Hayward & Co., Baltimore, Md................. .. 425 
Davis & Farnum Mfg. Co., Waltham, Mass................. 424 
R. D. Wood & Co., Phila, P@.........cc0.eccccecccsecseecs 426 
Bouton Foundry Co., Chicago, TIs.. .........eceseeeeeceeee 427 
Isbell-Porter Company, New York City..................45 426 
Fred. Bredel, New York City.................ceeeeeeecceces 423 
United Gas Improvement Co., Phila., Pa................005 417 
National Gas Light and Fuel Co., Chicago, Ills.............. 418 
Berlin Iron Bridge Company East Berlin, Conn............ 414 


National Gas and Water Co., Chicago, Ills..... ............ 419 
The Gas Works Construction Co., New York City........... 41! 


. | Frederic Egner & Co., St. Louis, MO....0000...h-eceeeeeees 426 
GAS AND WATER PIPES. 

Mellert Foundry and Machine Co., Reading, Pa. (John Fox, 
I BR TI Ra vs chvcind i cvcdvnccdgeuda ches vetaes 429 
Ohio Pipe Co., Columbus, Obi0.............eeeeeeeeeeeseeee 429 
M. J. Drummond, New York City..............0..eeececeee 429 
B.D. Wood & Co., PRG. PR... .cecccsecsccccvesscecccies 426 
Warren Foundry & Machine Co., New York City........... 429 
Donaldson Iron Co., Emaus, Pa.............cceeesceeeeenee 429 





STEAM BLOWER FOR BURNING BREEZE. 


H. E. Parson, New York City..... ececcecece ‘a hanes eoccece 423 
GAS COALS. 
Penn Gas Coal Co., Phila., Pa....... .... wa Ciceaw ten coos 401 
Perkins & Co., New York City .......cecscccceccceeserecees 420 
Despard Coal Coal, Baltimore, Md............eceeeeee eens 421 
Chesapeake and Ohio R. R. Coal Agency, N. Y. City........ 423 
Westmoreland Coal Company, Phila., Pa..............-+++ 421 
J. & W. Wood, New York City....cccccccccccceccecees ove 420 
Henry C. Scheel, New York City..........ccsceceeeseee oe 421 
CANNEL COALS. 
Perkins & Co., New York City........cccccescsescscvcccces 425 
J. & W. Wood, Now York Clty. .....cccrscccccrecccsdoc. cece 420 


Wm. Hopper, Resident Director, Louisville, Ky......++e00. 425 


GAS ENBICHERS, 
Standard Oil Co., Cleveland, Oh10.......ecececsceeeeceee oe 421 


COKE CRUSHER. 
C. M. Keller, Columbus, Ind............scccesssccsevcecess 420 


INCLINED RETORTS. 


Parker-Russell M‘ning and Mfg. Co., St. Louis, Mo......... 422 
RETORTS AND FIREBRICK. 
J. H. Gautier & Co., Jersey City, N.J........ ccc cece eeeees 422 
B. Kreischer & Sons, New York City...........cececeeeeeees 422 
A TES, FOO TORE. COAT oi cc icn sce cccccccccoceessecs 422 
Laclede Fire Brick Mfg. Co , St. Louis, Mo..............0.. 422 
Borner & O'Driem, Piitle., Pa. oo... oo. vec. s.sscccccvcvces ce 422 
James Gardner, Jr., Pittsburgh, Pa.............sseeee08. «+ 422 
Henry Maurer & Son, New York City..............0008 eee 422: 
Baltimore Retort and Fire Brick Co., Baltimore, Md. ...... 422: 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo......... 422 


GASHOLDER TANKS. 


W.O. Whyte, New York City... ....0.... cc cece cece cee ee cease 418 
J.P. Whittier, Brooklyn, N. Y......ccesseeeeseeresecenes ,- 416 


GASHOLDER PAINT. 


The Government Waterproof Paint Co., Boston, Maas...... 411 
CEMENTS. 
C. L. Gerould & Co., Brooklyn, N. ¥....... sescecceceeveess 422 


SCRUBBERS AND CONDENSERS, 


G. Shepard Page’s Sons, New York City.........ccseeeeeees 416 
Be, FH i Ps Bred Cie desi ec ccteccvcdcdcccns 426 
James R. Floyd & Sons, New York City............eee0eeee 428 
Continental Iron Works, Brooklyn, N, Y.......... ...+-...- 412 
REGENERATIVE FURNACES. 
Bartlett, Hayward & Co., Baltimore, Md................... 425 
Peed; BreG, HOW TWeth ORG 6... ccsscesccvcccccscdsccss sis 423 
J. H. Gautier & Co., Jerse’ City, N. J...cccccceccscessceess 423 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo......... 422 
GAS GOVERNORS. 

Connelly Iron Sponge and Governor Co., New York City.... 419 
Wilbraham Baker Blower Co., Phila., Pa...............+.- 419 
GAS GAUGES. 

The Bristols’ Mf’g. Co., Waterbury, ConD......see..-.-..... 412 
TAR AND CARBONIC ACID EXTRACTOR. 
Geo. Shepard Page’s Sons, N. Y. City............0.065 eens 880 
AMMONIA CONCENTRATOR. 

Michigan Ammonia Works, Detroit, Mich.....sccesessseees 41 
GAS METERS. 
ee: F, GI hg Pere Bs vctins psc ekewen: ose wage sues 430 
American Meter Co., New York and Philadelphia.......... 431 
The Goodwin Meter Co., Philadelphia, Pa.............0..6 396 
Helme & Mcllhenny, Phila , Pa...........c.cccceeeeeee cues 431 
D. McDonald & Co., Albany, N. Y...........ccesceeeeee ewes 431 
Nathaniel Tufts, Boston, Mass...........00-cccceeeeeee sees 430 
Maryland Meter and Manufacturing Oo., Baltimore, Md.... 430 
Harris Bros. & Co., Philadelphia, Pa.... ..........ee00-... 430 
Keystone Meter Co., Royersford, Pa.........sseccsccsseeees 431 
BS Tae og MD Bes eon ice cover icnesccddecncganesées 429 


SELF-SEALING MOUTHPIECE DOORS. 


Isbell-Porter Company, New York City.............000..5 426 
Continental Iron Works, Brooklyn, N. Y............ esses. 412 


INCANDESCENT GAS LAMPS. 
Welsbach Light Co., Gloucester City, N. J... .....ceccceseees 414 
BURNERS. 
©. A. Gefrorer. Pitilan PO...0 .-ccccccccccvesccccccccgccoes 422 
Moses G. Wilder, Piiin., PO... cecccccccccccccdcvessepecece 411 
STREET LAMPS. 
J. G. Miner, Morrisania. New York City ............sesse0. 423 





Addyston Pipe and Steel Co., Cincmnati, 0................. 429 





Bartlett Street Lamp Mfg. Co., New York City...........+ 423 


